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NEW YORK AS A MANUFACTURING CITY. 


portant facts that strikes are less frequent and strikers more 
readily controlled in New York than elsewhere, and that 
New York not only has prominent advantages as a mann- 
facturing center, but that it is already the chief manufactur- 
ing city of the United States. This item of statistical history 
has been overlooked by most people, and even among our 
own citizens the credit for chief industrial prominence is 
generally accorded to Pennsylvania. The showing of the 
census upon these points will be found interesting. In 1870 
the three leading States compared as follows: 
New York. Pennsylvania. Massachusetts. 
Capital .... $366,994,000 $406,822,000 $231,678,000 
Wages..... 142,467,000 127,977,000 118,052,000 
Materials... 452,065,000 421,198,000 334,414,000 
Products.... 785,195,000 711,894,000 553,913,000 
It will thus be seen that while in the amount of capital 
invested Pennsylvania leads, in all other respects is New 
York the chief State among the three, and hence the chief 
in the Union. The figures respecting capital are admitted 
by the Census Bureau to be untrustworthy, and we are in- 
clined to think that if it were as easy to get at the exact 
capital of the many individual manufacturers in this State 
as it is at the corporations which control the bulk of the 
Pennsylvania industries, we should find that the capital em- 
ployed in that State, great as it is, is less than is invested in 
manufacturing in this State. The industrial prominence of 
the State, however, will be less surprising to many than the 
fact that the city has so large a manufacturing interest. We 


give New York and Kings Counties, in this State—the latter | 


county, including Brooklyn, being rightfully a part of New 
York. In Massachusetts we include with Boston all of 
Suffolk and Middlesex Counties, the two largest in the 
State, and including Lowell, and in Pennsylvania we take 
all of Philadelphia County. The result is as follows: 

New York and Boston and 
Brooklyn. Lowell. 
$155,240,000 $80,840,000 
73,097,000 38,871,000 
218,596,000 117,119,000 
393,800,000 187,727,000 


Philadelphia. 
$174,017,000 
58,780,000 
180,326,000 
322,005,000 


Wages .... 
Materials. . . 
..... 


of the United States, this port di 


York and Brooklyn produce in value almost 10 per cent. of | 
all the manufactured products of the United States, and | 
that the whole State of New York produces about 16 per | 
cent. The security that is afforded manufacturing interests | 
by the well-organized police and fire departments, and the 
constant supply of unemployed labor which is to be found | 
in a city like New York, are advantages which have helped 
to build up our manufacturing industries, and which do in- 
deed offer a large premium for their location within the | 
| limits of the city. —Jndustrial Record. 


THE SOUTH AMERICAN PAVILION AT THE PARIS 
EXHIBITION. 


Tue South American Pavilion, in that splendid avenue of 
the Exhibition Palace in the Champ de Mars which is occu- 
pied with diversely ornamental structures belonging to dif- 
ferent foreign nations, is the subject of our illustration this 
week. Each of these picturesque and characteristic build- 
| ings is arranged to form the entrance to the section of the 
| Exhibition in which the products of art or manufactures, or | 
| other industry, contributed by the nation, are displayed to 
| view; so that the position of every country’s allotted quarter | 

may easily be recognized. The pavilion erected by the asso- 
ciated Republics of South America is designed in the Re- 


London News. 


STEAM-BOILERS FOR VERY HIGH PRESSURES. 


Ir was stated by Mr. Gray, in a paper read before the In- 
stitution of Naval Architects, that formerly 40 lbs. absolute 
pressure yielded 6-horse power for a certain quantity of coal; 
while at present with 80 Ibs. absolute pressure for the same 
quantity of coal the result was 8-horse path whence he 
inferred that the horse power increased in arithmetical 
progression, and the pressure in geometrical progression, 
and that it would require 1,280 Ibs. on the square inch to 
double the present efficiency, even if that pressure could be 
carried without additional drawback. Referring to this, 
Mr. J. F. Flannery read before the Institution of Civil En- 
gineers, on May7, a paper on the construction of steam- 
boilers adapted for very high pressures, in which he re- 
marked that there was at present no proof that practical dif- 
ficulties would reduce to so serious an extent the theoretical 
gain incidental to increased pressure and expansion. As- 
suming, however, that by increasing the present boiler 
pressure, and adopting suitable expansion, it would be pos- 
sible to increase the economy only 20 per cent., the advan- 
tage at sea would be most important. No doubt could be 
thrown on the statement that boilers of the existing types, 
especially marine boilers, would not carry much higher 
pressures than they were now subjected to, even though the 
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SIDE ELEVATION WITH SECTION OF STEAM CYLINDER 
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THE PARIS EXHIBITION.—TANK LOCOMOTIVE.—Tue Suisse, ENernerrs. 


usual factor of safety might with propriety be reduced; the 
limited space allowable on board ship for boiler room, and 
the necessity of occupying that space in the most economical 
manner, left scarcely any choice as to the external size of 
each separate boiler, and the size being thus dictated, the 

ressure to be carried was necessarily limited by the possi- 

le thickness of the iron of the outer shell, and the means of 
riveting it. 

By an extension of the heating surface in relation to the 
grate surface, so that the temperature of the escaping gases 
might be reduced to a minimum, the evaporating economy 
of all boilers might be made nearly the same, but a boiler 
having favorable disposition of the surfaces would more 
readily be adapted to suoh reduction of the tempera- 
ture of the escaping gases, and the maximum efficiency 


could accordingly be obtained in such a boiler with the least 
extension of heating surface, and therefore with the least 
size and weight. On this ground alone it was believed that 
important economy might be obtained by the use of the 
water tubes. Another important advantage incidental to 
the water tube or sectional boiler, if well designed, was its 
facility for expansion and contraction under varying tem- 
ratures without undue strain upon the joints. It was well 
nowr that one of the greatest evils of the present cylindrical 
marine boiler was the wear and tear, and ultimate leakage of 
the seams of the shell, from its unequal expansion. ere 
seemed little hope of removing this defect from the cylindri- 
cal boiler, but the sectional boiler was in almost all cases 
entirely free from it. From the discussion which took place 


it appeared then that the employment of tubes in horizontal or 


nearly ,orizontal positions would not give good results; but 
the use of tubes of properly proportioned diameter and 
length, ina position sufficiently inclined to allow the steam 
bubbles to ascend along the tube by gravity, and basing af- 
terward an uninterrupted flow to the steam-chest, would be 
safe and efficient. nder all circumstances a boiler should 
possess separate upcasts for the newly generated steam, and 
separate downcasts for the water to take its place. A point 
of equal importance was the free access to all parts of the 
boiler for the purpose of cleaning. 

From the nature of the case the tubulous boiler was 
difficult to arrange in this respect, and some examples 
after working well for a time had failed from the large 
deposit of scale, for which no ready means of removal were 
provided.—Mining Journai. 
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TANK LOCOMOTIVE AT THE PARIS EXHIBITION. 


Tue compact little tank engine, p. 2093, says the Hngineer, 
is built on somewhat the same principle as the steam tramway 
engines constructed by the Société Suisse, with the cylinders 
above the platform. "There are no eccentrics. The motion 
is communicated to the wheels—4-coupled with a wheel-base 
of 5 ft. 11 ins.—by means of a rocking beam. The valve 
gear, placed below the cylinders, is worked from a pin in 
the connecting rod, similarly to the valve motion of the 100- 
horse power engine exhibited by the same company. There 
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STONE-DRESSING MACHINE, 


are no counter-weights on the wheels, and the tank is carried 
below the boiler. e weight is communicated to the axles 
at three points, the leading end of the engine being sup- 
ported by a transverse spring over the leading axle, and the 
trailing part by two side springs above the frame and over 
the trailing axle. The axle-boxes are united transversely by 
two vertical plates, between which the journals work on 
trunnions, to insure adjustment of position. The working 
pressure in the boiler is no less than 195 lbs. on the square 
inch. The leading dimensions are as follows: 


Diameter of cylinder... ..... adecdeessevececs 8°66 ins. 
Length of stroke.......... pesneetseesbeeheses 13°78 ins. 
Number of tubes........ 
Heating surface of tubes. .. ft. 
Heating surface of fire-box...... 30 ft. 
Weight of engine empty....... ....cccscceees 9°6 tons 
Tank holds 1 ton 1 cwt. of water. Coal-bunker 


STONE-DRESSING MACHINE AT THE PARIS 
EXHIBITION. 


WE give engravings of the stone-dressing machine ex- | 
hibited at Paris by Messrs. Brunton & Trier, of the Batter- | 
sea Foundry, London. The machine consists, as will be seen, | 
of a long bed, on which moves 4 table carrying the stone | 
to be operated upon. By the side of the bed is a massive | 
headstock carrying a spindle, on which the chuck or) 
tool-holder is mounted, this chuck being nearly 8 ft. in| 
diameter. On this chuck are mounted a series of the revolv- | 
ing steel-cutters which form one of the chief features of the | 
arrangement, these cutters being carried by spindles which 
radiate obliquely, as shown. The inner edges of the circu- 
lar cutters describe a circle 6 ft. in diameter, so that they 
can readily sweep over the surface of a stone 4 ft. wide. 

The cutters have an absolute rotation imparted to them by 
suitable gear contained within the chuck, their speed of rota- 
tion being such that they roll upon the stone with the least 
possible amount of attrition. Although the speed of the 
edges of the cutters is 1,900 ft. per minute, there is no heat- 
ing, nor any sparks formed. 

At the ordinary speed of working, granite is moved on- 
ward against the cutters at the rate of 24 ins. per minute, 
and freestone at the rate of from 36 ins. to 40 ins. per minute. 
If it is granite that is being dressed the stone advances 
about ‘5 in. for each cutter that passes over it, while in the 
case of freestone the movement for each cutter is about 
vy in., and the work of the cutter is to chip off by its rolling 
action a piece of stone an inch deep. 

The machine is of very substantial design and well fitted 
for its work.—Hngineering. 


THE CARILLONS AT THE PARIS EXHIBITION. 


Tuts tower, containing a most tuneful peal of bells, stands 
in the ground of the Champ de Mars outside the main build- 
ing. The bells are played by means of an ordinary key- 
board, scarcely larger than that of a pianoforte, and the ma- 
chinery by which the hammers of the bells are set in motion 
is worked by two men, who turn lustily at a wheel, so that 
the performer has to exert himself little more than if playing 
upon an organ. The bells were cast at Le Mans ( he), 
and are certainly exceedingly harmonious, although it is just 
as well to take the advice set forth by a placard at to 
the tower, requesting visitors to Jisten at a distance of some 
thirty yards. 


SPONTANEOUS COMBUSTION.* 


By WILLIAMS. 


THE subject of spontaneous combustion is one of great in- 
terest to many engaged in several of the great industries of 
this country, and, peeps, to none are the disastrous results 
produced by it of more importance than to those engaged in 
mining operations. 

Spontaneous combustion is liable to occur wherever sub- 
stances having chemical affinity or attraction for each other 
are brought into intimate contact. Two causes have been 


AT THE PARIS EXHIBITION. 


assigned for spontaneous combustion in coal mines—one, 
the presence of iron pyrites, and the other, the chemical ac- 
tion of oxygen upon finely divided coal. The properties of 
two substances—carbon and oxygen—will have to be consid- 
ered. Atmospheric oxygen is constantly active, changing 
organic and inorganic bodies; in some instances building up, 
in others all powerful in the decomposition or destruction of 
the original form of the same. Matter is indestructible; and, 


* A paper read before the South Staffordshire and East Worcestershire 
Institute of Mining Engineers. 
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although it may disappear, it has only changed from the 
solid to the gaseous state, or into substances less complex 
sad of a more stable nature. Ifalump of coal is burnt it 
disappears, uniting with the oxygen of the air, and the pro- 
ducts are carbonic acid, water, sulphurous acid, and some 
other bodies which are compounds, consisting of fewer ele- 
ments but much more difficult to decompose than coal. Ox- 
ygen plays a very important part in spontaneous combus- 
tion in charcoal mills, mines, and wherever carbonaceous 
substances under favorable circumstances are exposed to its 
action. Chemical action is the result of certain laws, and 
unless those laws are fulfilled it never ————— like 
bodies it never occurs. If two pieces of iron are brought 
together no action will result. It will be the same if two 
pieces of copper are brought into contact. If bodies pos- 
sessing unlike properties are brought together, then chemical 
aflinity follows under certain conditions, and the more un- 
like the bodies are in properties the greater is their attraction 
for each other. In some instances the most powerful forces 
are required, and will only with difficulty cause some un- 
like bodies to chemically unite. The two elements—chlo- 
rine and antimony—the one a non-metal and the other a 
metal, have a great aflinity for each other, and when the 
metal in a finely divided state is brought into contact with 
the gas it instantly takes fire from the rapid chemical combi- 
nation of the elements (experiment), and forms a chloride of 
antimony. Here is an example of spontaneous combustion, 
| and we may define the term combustion as intense chemical 
action with the evolution of heat and light; and when this 

henomenon happens of itself it is termed spontaneous com- 

ustion. Heat invariably accompanies chemical action—if 
sulphuric acid and water are mixed the chemical union pro- 
duces (experiment) heat, but not light. 

Potassic chlorate and sulphuric acid mixed produce chem- 
ical action, and a decomposition of one of the compounds 
formed results in a series of explosions (experiment). If 
another body be present which will unite with one of the 
liberated bodies violent spontaneous combustion may occur 
by adding turpentine, which isa compound of carbon and 
hydrogen, to the potassic chlorate, and then sulphuric acid; 
immediately the chlorine is liberated it unites with the hy- 
drogen of the turpentine, forming hydrochloric acid, and 
setting the carbon free (experiment). It is necessary that 
bodies be brought into intimate contact before chemical 
combination can take place. Here is a mixture of sugar and 
chlorate of potash, and I have this rod dipped in oil of 
vitriol; it is brought near, but no action happens; but di- 
rectly it is touched with the rod the whole mass bursts into 
flame (experiment). 

Take another example—iwo substances, tartaric acid and 
carbonate of soda; both are reduced to a fine powder and in- 
timately mixed, but no action is observed; something is re- 
quired to bring them in closer contact, this can be accom- 
re gare by the addition of a little water, and instantly chem- 
cal action commences (experiment). Heat is a means of 
bringing bodies into closer contact and causing them to 
chemically combine. A mixture of copper and sulphur 
forms a sulphide of copper (experiment). Carbon has a 
chemical affinity for oxygen; when heated to redness it 
readily combines with oxygen (experiment), and forms car- 
bonic acid, which can be shown by adding a little limewater 
to the gas, resulting from the union of the carbon and oxy- 
gen, when a white substance, which is chalk, is observed 
(experiment). Oarbon is a powerful absorber of gases. A 

iece of carbon prepared from the cocoanut shell recent 
ignited and quenched under mercury will absorb at 0° A 
and 760 m.m. pressure, 171°7 times its own volume of am- 
monia gas, and 17°9 volumes of oxygen gas under similar 
circumstances (experiment). Oarbon exposed to the air ab- 
sorbs within its pores the atmospheric gases. If after a time 
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the gases are expelled it is found that in its pores are not ni- 
n and oxygen, but nitrogen and carbonic acid; the ni- 
trogen has not changed, but the oxygen has combined with the 
carbon, and formed imperceptibly carbonic acid; now slow 
chemical union has been proceeding, and heat, though not 
apparent, has been given off. This union when absorption 
happens can be illustrated by the instantaneous lamp. The 
as hydrogen plays upon spongy platinum, and is absorbed 
i its pores with the ——- of the air, and they are brought 
into intimate contact, chemical union is set up, and the tem- 
erature is raised sufficiently to produce spontaneous com- 
Conon of the bydrogen gas. 

Pyropheric iron when coming in contact with oxygen of 
the atmosphere will spontaneously ignite; this in all proba- 
bility arises from the rapid absorption of oxygen gas within 
the pores, and its chemical union with the hydrogen present 
from its preparation. A lump of phosphorus will slowly 
unite with the oxygen of the air if exposed, but if reduced 
to a finely divided state it instantly bursts into flame when 
exposed to the air by dissolving phosphorus in the volatile 
liquid carbon-disulphide; this can be easily accomplished 
(experiment). From the experiments observed we may ar- 
rive at the conclusion as to the cause of spontaneous com- 
bustion: Whenever bodies having chemical affinity for each 
other are brought into intimate and absolute contact chemi- 
cal union occurs, and if the quantities are sufficient the heat 
which results from the chemical action will continue to in- 
crease till spontaneous combustion results. This chemical 
action is seen in the rubbish heaps from some of our manu- 
factories. The iron turnings put aside by the turner when the 
become moist commence to oxidize. Tow saturated wit 
oil, which is a compound of carbon, hydrogen, and oxygen, 
if allowed to remain in a heap will ultimately produce chem- 
ical action of sufficient intensity to result in spontaneous 
combustion. Ground charcoal when moistened will sponta- 
neously ignite. The fine dust of flour mills with the heat 
produced by the friction of the machinery is liable to spon- 
taneous combustion. 

In coal-winning quantities of the material are reduced to 
finely divided powder by the pick and by the pressure of the | 
superincumbent mass upon the pillars left as supports, and 
this coal in the minutely divided state, like carbon—for coal 
is essentially carbon, as it contains from 50 to 90 per cent. of 
that element— is capable of largely absorbing oxygen from 
the air. Atmospheric moisture together with the water of 
the mine brings the particles of coal and oxygen into inti- 
mate contact (when what is termed sweating happens), chem- 
ical action is set up, the action becomes more and more in- 
tense, for heat, as you have observed, favors chemical ac- 
tion, and at last spontaneous combustion commences. Some 
assert that pyrites is the cause of spontaneous combustion, 
but considering the properties of carbon, it is attributable to 
the power which it possesses for absorbing gases, and the 
chemical affinity which carbon and oxygen have for each 
other. If charcoal in minute division which contains no 
pyrites is made perfectly dry, and allowed, after it has been 
exposed some time to the air, to become moist, it will spon- 
taneously ignite; this is sufficient to convince that it is not 
the pyrites. All that can be said in favor of the pyrites is 
that there isa chemical action produced by their decompo- | 
sition, and heat results, but the heat isso insignificant from 
the quantity of pyrites present that it may slightly assist, 
but would never produce heat enough to cause spontaneous 
combustion. The best method to prevent spontaneous com 
bustion is to keep the temperature of the mine as low as 
possible by un abundant supply of air, as elevation of tem- 
perature assists chemical action, and as far as possible to pre- 
vent the accumulation of finely divided coal. 


PORTABLE CYLINDER BORING MACHINE. 


Amon the exhibits in the English Department at the Paris 
Exhibition is a portable machine for boring locomotive cyl- 
inders, shown in our engraving, which is from Engineering. 
Its construction and operation will be readily understood 
without special description, and will be again alluded to| 
hereafter. It is from the manufactory of Sharpe, Stewart | 
& Co., Manchester, Eng. 


COMBINED CONDENSER AND FEEDWATER 
HEATER. 


An effective combination of two most important adjuncts 
to the steam engine, namely, the condenser and feedwater | 
heater, is being introduced by Messrs. Robertson & Hender- | 


13, 1878. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 132. 


and not only effect an important saving of fuel, but do away 
with many minor inconveniences and annoyances. 

The invention under notice consists in the employment of 
a water-tank, A, of a size adapted to the amount of steam to 
be condensed, so as to heat the water therein contained to its 
boiling point. In the case of a large engine more than one 
tank may be used, and if the exhaust pipe is more than 6 
inches in diameter it should be divided into more than one 
nozzle discharging into the tank. The exhaust steam enters 
through the pipe, B B’, and then passes into the water at the 
exit, d, of a bell-mouth nozzle, C, being directed by a pecu- 
liarly shaped deflector, D, so that currents are produced in 
the water, Z. Strong currents shown by the arrows are, in 
fact, produced in the water by a double agency—first, the 


| sary to throttle the feed between condenser and boiler. 3 is 
| a water-level gauge-cock, used when filling up the tank, and 


@ a scum-cock for running off floating grease or similar 
he smaller figure is a sketch of the feed-pump and valves 
that should be used with this or any good feedwater heater. 
The pump should be placed below the water-level of the 
heater. The suction-valve, g, is a clack-valve, requiring 
next to no pressure to open it. The discharge-valve, r, is a 
well-fitted lifting-valve. The pump-barrel, P P’, has almost 
no clearance surrounding the plunger, p. Such a pump will 
pump both boiling water and steam. 
This apparatus, besides being used as a feedwater heater, 
makes a good heater of water for many purposes. In ordi- 
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COMBINED CONDENSER AND FEEDWATER HEATER. 


| ing. 


passage of the steam itself, and secondly, by the ordinary | nary cases, a 4-inch exhaust pipe should heat to boiling 
process of convection, by which warm water is perpetually | from 800 to 1,000 gallons of cold water per hour, the water 
rising to the suface, and cold water is as constantly sink-| being kept running into and out of the condensing tank, as 
The first objection likely to be raised against this ar. | above described. Not the least pleasant thing about it is that 
rangement is the probability of back-pressure, but we under- | the bell-nozzle absolutely destroys the usual] sound of exhaust 


stand that this does not exist. The end of the exhaust pipe 
dips into the water only from 6 to 12 inches, according to | 
size, and exhaust steam is always found to have a sufficient | 
pressure to flow through this depth of water. An air-valve 
(not shown in the figure) is also fitted to the exhaust pipe to 
prevent, when the engine is stopped, a vacuum from being 
formed inside, into which water from the tank may be sucked 
up. Assteam is condensed, the water rises in temperature until 
it boils. A second pipe, X, is consequently provided for the 
escape of the resulting vapor, as well as of any exhaust steam 
that might escape condensation. This pipe is much smaller 
in diameter than the pipe B, and consequently retains a 
pressure of one pound per square inch within the tank. The | 
suction-pipe, for attachment to the feed-pump, is shown at 

E, round which, at F, is another pipe to prevent scum, 

grease, etc., from running into the suction-pipe. Holes at 7” 

preserve an equilibrium of pressure, and keep the level, zz, of 

the water equal. Practically, a current of hot water, no doubt, | 
runs from the surrounding tank up the opening, f, and down 

the pipe, E. The water main, or cistern, is connected at a 


steam. There are no moving or movable parts to wear, no 
pipe to leak, and altogether this apparatus, by its simplicity 
and efficiency, is well worthy the attention of steam users. — 


Iron. 


WIRE ROPES AS SUBSTITUTES FOR CHAIN 
CABLES. 


By G. L. Apgeae, A. I. N. A. 


Styce the introduction of steam-power to ships (about 
1830), and the introduction of iron ships some ten years after- 
ward, great improvements bave been made in the form of 
vessels, as well as for increasing their speed. But we can 
hardly wonder that some details still remain in their primi- 
tive state. Some of these—the stopping of a vessel when near 
shore, her safe riding at anchor, and the means provided for 
it—deserve to be brought under attention. 

The operation of coming to anchor, ¢. ¢., stopping the 
progress of a vessel, has not in any way been improved since 


son, of Edinburgh, Scotland. Such contrivances as these per- | to supply the condensing tank, having a cock witbin reach | 1812, when the clumsy hemp hawser was replaced by chain 


form a must useful work in preventin the loss of heat which 


of the stoker, and when water is needed for the boiler it 


cables, although the mechanical appliances for letting-go and 


results when exhaust steam is suffered to escape into the air, | should be furnished by opening this cock, it being unneces- | heaving-up the anchor and chain have undergone several im- 
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The old wooden so-called Malaise anchor has 
Rodger, 


rovements. 
n entirely superseded; we have seen Perin 


Porter, Trotman, Hawkins, Martin and Smith trying to com- | 


bine strength and holding power with lightness and easy 
fitting and stowing, etc., with more or less success. Mr. 
Pering commenced some forty years ago to suggest that the 


, which soon would render an iron or steel wire ro 


bars of iron of which the shanks and arms of the anchor were | 


composed should be welded together when first brought out 
of the fire, by means of the Hercules, the biggest hammer 
then known, worked by some thirty to forty men, instead of 
by the light sledge hammer; and he introduced short shanks 
anchors with long arms. Rodger improved on his own pick- 
ax ‘palmless anchor. Porter, thirty years ago, invented his 
movable arm anchor, and Trotman improved on it by uniting 

mand horn. Hawkins introduced the stockless anchors, 
both flukes holding at the same time, and Martin, and later 
on Smith, improved so considerably on this principle that I 
think only the enormous price (62 against 16) is barring their 
invention from general adoption. While these improve- 
ments on anchors were being made, it was often proved that 
a marked decrecse of shipwrecks attended them. We have 
never heard, however, how many cables broke, and how 
many more ships were lost because they were not furnished 
with proper machinery to stop the headway. Nobody, I 
think, will deny that if it was possible to let goan anchor aft 
instead of forward, or to be able to bring out an anchor with 
eable attached to it, the means would at command of 
saving many ships, valuable cargoes and lives. With the 
heavy chain cables now in use, both commanders and owners 
of ships are at grave disadvantage, which, to say the very 
least, would be muth mitigated were they replaced by wire 
ropes. While an ordinary anchor for a 1,000-ton ship 
weighs 1'4 ton, and could by better construction (vide Smith’s 
patent) be reduced to 1 ton weight, the proportionate chain 
cable of 90 fathoms weighs 7 tons, and is quite unmanage- 
able; a wire rope fully equal to acting as a substitute for it 
would be little more than 1 ton weight, and could be easily 
handied. One of the first papers read at the opening session 
of our institution (1860) was on “ in Cables,” by Mr. 
G. W. Lenox, who stated that his partner, Sir Samuel Brown, 
took out the first patent for short twisted link chains (1811) 
to resemble a hempen cable, and to run smoothly and easily. 
He also rigged a vessel entirely with chain instead of hemp, 
and althouch he failed in this last application, still, up to the 
present time, we have to thank him for having chain every- 
where where strength and welding power are required. The 
first merchant vessel that worked a chain cable was the Per- 
severance, Captain Livingstone, some sixty yearsago. Now, 
while we have wire rope, with its known usefulness for so 
many purposes, and can produce it of iron, steel and even of 
a better material, which must soon supersede the galvanizing, 
and can make the wire rope more ductile, pliable and elastic, 
with total prevention of corrosion, why not away with chain 
altogether and replace it by the more reliable and lighter 
material? 

The first chain cables were made rt a cost of £112 a ton, 
material being supplied at £24 a ton then, and the advan- 
tages claimed over the hempen ropes were :—(1) Facility in 
handling; (2) stowage of ship enlarged by placing chain in an 
unoccupied space; (3) a saving by dispensing with ballast in 
moving the ship from dock to dock (weight of chain acting 
as ballast); (4) greater security of the ship when at anchor or 
coming to anchor; and these advantages being appreciated, 
a fair proportion of orders forthe merchant navy were booked 
even at this extremely high price. In 1830 a chain cable 
cost £40 aton. Then they were considered well introduced. 
The Admiralty introduced proving machines, and laid down 
rules for sizes and forms of links, shackles, etc. The proof 
strain was 630 lbs. to the circular 1 of an inch of its contents, 
and 1,150 lbs. the breaking strain for best Welsh iron chain— 
the same as we consider as quite safe now. Later on, best 
cable iron could be bought for £7 10s. a ton, and chains were 
manufactured and delivered for £15 a ton, at which price 
they are to be had now, though I feel sure that no chain cable 
manufacturer who sells at £15 a ton, at present pays any- 
thing like £7 10s. for his material. No doubt the chain 
cable has accomplished what it was intended for, and its 
greater strength than a hemp cable is proved by the fact that 
only since the introduction of iron cables the Admiralty has 
found it necessary to strengthen the shanks of anchors. 
But we must not forget that every link in a chain cable is a 
complete and independent structure of itself, and the failure 
of a single one of these will lead to the failure and loss of, 
for instance, every one of the 1,800 links composing a 1-inch 
cable. Even suppose you take the best iron, the best work- 
men, it would be absurd to expect that in the many thou- 
sands of links annually m.le, not one should have a bad weld 
or other defect. As a preventive measure, public testing ma- 
chines were introduced; but [ask any practical man whether 
absolute security in the cables is gained by the test, and whence 
still arises the breaking of chain cables with very little strain 
upon them ? Many sudden breakages occur during frosty 
weather, and perhaps no better proof of the danger in such 
circumstances could be cited than the fact that the fishermen 
on the coast of Nova Scotia find it necessary to splice a length 
of hempen cable to the chain in order that due resistance 
may be offered to atmospheric influences on the part of the 
cable reaching from the vessel to the surface of the water. 
The North American fishermen have no hesitation in making 
the assertion that chain cables are not the best and most re- 
liable anchor attachment, and can and ought to be substituted 
by something better. 

To begin with the advantages gained sixty years ago by 
the chain cables over the hempen ropes—facility in handling, 
better stowage, dispensing with ballast, and greater security 
—I may ask, would not ali these points be much better at- 
tained by the introduction of wire ropes now? As far as 
running out smoothly and easily goes, I need not remind 
anybody of the smoothness and ease with which a 2\y-inch 
chain cable runs out of the hawse-pipes of one of our large 
ocean steamers coming to anchor at the tail of the Bank. 
Ropes and rigging of iron and steel have to a large extent re- 
placed already hemp ropes for many purposes on board our 
ships of the merchant navy, the greater strength of the 
former admitting a considerable reduction in the weight. A 
hempen hawser, for example, of 9 inches circumference, is 
equal in strength to an iron wire rope hawser of 3°4 inches, 
or, when made of steel, of 3 inches circumference, their re- 
spective weight being as 20 to 12 and 7. A chain of the same 
strength would weigh 40, or double that of a hemp rope, 
while steel is again only one-third of the latter in weight. 
Thaadvantage is obvious. At thesame time, finding that 


even steel is subject to corrosion and strong chemical action 
by sea-water, though in less measure than iron, I have been 
ooking for a non-oxidizing metal to replace iron or steel, 
and have had long correspondence on the matter with the 
directors of the Phosphor Bronze Company, London, whose 
manufacture has grown very much in favor lately for marine 
engines, in particular for frictional parts, such as bearings, 


the cantalever was 1°58 in. With all the spans loaded, 814 
tons in 904 fi., the center deflection of the center span was 
162 in. The Kentucky River Bridge occupied four months 
and four days in erection, the average number of workmen 
employed being fifty-three. The average cost of erection 
While a steel wire hawser with regard to cost and strength was about £2 1s. per ton. The weight of iron in the bridge 
would most admirably fulfill the requirements of a cable, the | was 3,654,271 Ibs. The depth of the truss was 371, ft., and 
expense (£130 a ton) of a cable made of phosphor-bronze its width was 18 ft. The iron sag at the base was 28 ft. by 


slide valves and piston rings; has Deen proved by experi- 
ments to resist well the action of sea-water, and has given 

t satisfaction in wire ropes used in mines, in spite of the 
impulsive forces that act upon it, as well as the acid waters, 
unsafe. 


metal would, on the other hand, be balanced by the follow- 711g ft.; at the top it was 1 ft. 18 ft.; and it was AL 
ing advantages:—{1) one-fifth to one-sixth weight of chain’ ft. high. This was one of the boldest and most origin 


cables; (2) gaining of stowage; (3) facility in handling; (4) — of bridge engineering in America. Both it and the 
gaining of carrying capacity; (5) greater security; (6) three- | Ohio River Bridge were conspicuous for economy of design. 
quarter value of the cable when old, rendering the cost of Economy of design was obtained by gy all the 
renewal very little; (7) the great advantage of being able to parts of a bridge with a similar factor of safety, and then 
use part of the cable for towing purposes and enabling ships combining those parts into a whole ; and, soomadiy, by using 

to carry an anchor at the stern. The introduction of chain such proportions of height of girder, length of panel, an 
cables in lieu of hemp ropes created a far greater revolution combination of parts; also, onal width apart between the 
in the equipment of vessels than wire rope would do now if girders, and such methods of bracing the two into a struc- 
it were introduced instead of the chain cable. | ture able to resist wind pressure or shocks, as would accom- 
Mr. Kirkaldy’s experiments on phosphor-bronze wire, ete., plish the first requisite with the least quantity of metal. 
show that, taking best charcoal iron wire as a unit, phosphor- | The problem could only be solved by a tentative process. To 
bronze wire would stretch 50 per cent. more before rupture | show how this had been accomplished, the author gave a 
and have 42 per cent. higher resistance against torsional or table of the weight of iron and other important data of some 
twisting strains, and consequently possess additional quali-| of the most conspicuous long span railway bridges con- 
ties more desirable to obtain in chain cables, even at a sacri- | structed in Europe and America, and contrasted several of 
fice of the superior tensile strength of steel. the examples cited. Finally, the author stated that the work- 
of long in the — gon 

erally first-class; and that the price of American bridgewo: 
LONG SPAN RAILWAY BRIDGES. | had fallen year by year, from P40 6s. per ton in 1870 to £20 

Ar a recent meeting of the Institution of Civil Engineers, | 168. per ton in 1877. 

London, the paper read was on ‘‘The Design Generally of 
Iron Bridges of very large Spans for Railway Traffic,” by 
Mr. T. C. Clarke, M. Inst. C. gS of Philadelphia. | AN IMPROVED FORM OF MARQUOI’S SCALE. 


Since the year 1863, when a paper on the subject was pre- | : ; 
sented by the late Mr. Zerah Colburn, no communication | By Wm. D. Mans, Whitney Professor of Dynamical En- 
gineering, University of Pennsylvania. 


had been submitted to the Institution relative to the con-| 
struction of iron railway bridges of long spans, as practiced | Tue attempt by one of the students in the Dynamical En- 
ineering Department of the University to invent some 


in America. At that time the longest iron — in —— 
was the central tube of the Victoria Bridge at Montreal, 330 : : le 
| LOrm of lel ruler which would line shade cylindrical 
over the Ohio River at Cincinnati, with a clear span of 515 ft. | Marquol’s Seales, to the invention shown in the accompany- 
This was the longest railway girder yet constructed, the next | he instrument consists of the following parts (Fig. 1): 
longest, the Kuilenburg Bridge, in Holland, being 492 ft. The | 
arches of the St. Louis Bridge were also 515 ft. span. Almost | (1.) A white wood. straight edge two feet long, ZF. On 
one edge it is divided into | inch spaces. On the other 


all American bridges of spans exceeding 100 ft. were pin-con- | , ‘ _ othe 
nected, instead of being united by riveting. That plan was | edge a scale of versed-sines to a radius of 4 inches is laid 


| off. Diameter, 8 inches. 


preferred on account of the mathematical certainty with | 
which the strains could be calculated, and the deflection or| (2.) A pair of white wood rulers, A D and CD, each 8 
inches long, hinged with an ordinary rule joint at D, and 


camber ascertained—of the economy, ease, and celerity of 
erection, which for rivers subject to sudden floods was a arranged so that they can be opened to any angle under 30°, 
matter of vital importance—and because it was believed that and held there by means of a brass strip, A B, able to turn 
the parts of a bridge could be more strongly united than | about the pin at A, and sliding under the clamp at ( with 
by ——. and that a considerable reduction was possible sufficient friction to be held at any point. 


in the d weight of iron. | If we take any triangle, as G (Fig. 2), and la ng its 
Two of the latest and best examples of American long hypothenuse, @ X, — a — line, G K,, slide it along 
bridge constructions were chosen for illustzation. One | this line a distance, as G G, = >, We see that the new po 


was the trussed er bridge across the Ohio River at Cin- | sition, G, H,, of the line @ His distant from its former 
cinnati for the Southern Railway—515 ft. between the bear- | position a perpendicular distance, G, Z = G G,, sin HG K, 
ings, and erected on temporary stagings of timber—designed | and parallel to it. 

and executed by Mr. J. H. Linville. The other was the; Let a = the required distance apart of the parallel lines. 
bridge of three s of 375 ft. each, carrying the same rail-| Let m= the length of one division on the rule 2 F=@ G,, 
way across the Kentucky River, the engineer, in this case,| Let ¢ = the angle H G KX. 


being Mr. C. Shaler Smith. Both bridges were note- Fie. 2. 
worthy for their economical design and for their compara-| We have wp 
tively small amount of dead weight. a=m sin ¢. 

The Ohio Bridge consisted entirely of rolled iron, pin con- a a nC 
‘nected. The girders were quadrangular, each 5114 ft. deep, sin 6=—. 


the panels being 25%; ft. long, and the girders 20 ft. apart m 
from center to center. The weight of iron in thespanof 515| Jy the scale shown in Fig. 1, the upper edge of the 
ft. was 1,176 tons. With a total load of 431 tons, the center straight edge has been divided into spaces of + inch length. 
deflection of the east truss was 2.4 ins., with a permanent set| To rule parallel lines 4 of an inch apart, we must place 
of ,, in., that of the west truss being 2 ins., with no perma- | the hinged rulers at an angle ¢=30". 

nent set. 

Advantage was taken by the engineer of the Kentucky Thus, 
River Bridge of two towers and sets of anchorage, formerly 
for a bridge across caion, 

ad not been complet he first el of this bridge on 3 , » 
each side was bolted to the towers, a was then corbeled | For space=,'g inch. = o=i%=}. Therefore = 19° pod 
out panel by panel. The towers were calculated to be strong} “ o— 14° 
At this point o— 11° 


Therefore, = 30°. 
t 


“ “ o= 


enough to carry 196 ft. of projecting spans. j ‘ a ° 
| the spans were supported by temporary towers of wood. The} “= 
corbeling out process was continued until the above spans| “ $= = 


each reached the main iron piers, which were built up sim- etc., ete. 

ultaneously, so that the two met in mid-air. Each ha!f of| Considering now the scale of versed sines, which is laid 
the center span was then corbeled out as before, until they | of along a diameter of 8 inches, for intervals of 5° of are, 
met in the center. At this stage of the work, the upper/and observing that the ratio of the distance between any 


| chords being in tension and the lower in compression, the | two ruled lines to the length of a division on the rule — sip 


| tinuous over three spans. 


of diagonal rods were consolidated into one member at the 


former were nearer to each other than the latter by a few |, we see that we have a means of altering the diameter of 
inches. The method of closing the gaps under the changes re- | the cylinder to be shaded, and also the distance apart of the 
sulting from alternations of temperature was then described. | shade lines in any ratio we may desire. Thus, for a cylin- 
Up to this time the bridge was a girder 1,125 ft. long, con- | der 1 inch in diameter we have the ratio 

But the on —sin ¢and ¢—7° 11 

cliffs were stationary, the iron rs rose and fell under > of “ ¢an5° 29 
changes of temperature, and so the strains on the web ere iach cylinder 35 
system. The shore spans were therefore hinged at points “45 sing “ 47 


75 ft. from the piers, leaving a center girder 525 ft. long, 
supported by piers 375 ft. apart. Both of the web systems| For intermediate values ¢ can be accurately calculated or 
set by approximation, as desired. 


point of contrary-flexure, and were separated again after the| The advantages derived from the use of this scale are: 
hinge was passed. When the bridge was tested it was found! (1 ) ‘The reduction of error. Thus, an error of one one 
that the movement of the lower chord tenons under the pass- | hundredth of an inch on the scale in adjusting the rulers 
ing load was 11g in. Every effort was made to secure: the | eight 
2 - becomes, if the angle ¢— 7° 11’, or sin ¢— 3, one 
uniformity of the modulus of elasticity of every part of the |}. ndredth of an inch. 
ironwork. Nevertheless, the variation in length, between the | —- , . t hing 
east and west chords, was 1 in. in 1,125 ft. When the| ,(2-) An exquisite accuracy in spacing of cross-hate’ 
end spans were loaded with 277 tons, and the center | division of lines, or shading of cylindrical surfaces, other- 
unloaded, the central deflection was 1°52 in., and the upward | ¥'5¢ only attainable by long and constant practice. 
movement of the central span was 2°83 ins. With the center | (3.) The sight is greatly assisted, the divisions on th- 
span loaded with 331 tons, and the end spans unloaded, the | scale being so much =e than the distances between the 


| central deflection was 3°5 ins., and the upward movement of | lines, —Jour. 


| 
« 
Fie. 1. 
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FOLDING AND PERFORATING MACHINERY. 


Two operations in most frequent demand among station- 
ers and account book manufacturers are the folding of a 
number of sheets of paper simultaneously, and the perfora- 
tion of paper, so as to facilitate its separation into two or 
more pieces. Instances of these are found in the neatl 
folded half quires of writing paper and in the sections, simi- 
larly folded, of account books, while check-books and sheets 
of coupons afford illustrations of perforation. Two excel- 
lent American machines for these purposes, now being in- 
troduced into this country, form the subjects of the accom- 
panying illustrations. 

The folding of say a dozen sheets of paper consists essen- 


fron around it, so the Mennonite mother of food and 
her ey is developed by piling brick or stone around a 

Aware that such generalities are too vague, I will make 


| my description more specific, and since the eye catches in 


an instant what the ear cannot learn in an hour, I have also 
had a diagram prepared which will render the whole mys- 
tery plain and level to the lowest capacity. (See diagrams.) 


CONSTRUCTION. 
The material used for the Russian furnace seems unimpor- 


tant. Some employ common brick, others stone; one 


builder told me he preferred to mix one part of sand with 


| be said to have six stories—1, the ash-box; 2, the fire-box; 
8, the oven; 4, smoke passage; 5, hot-air chamber; 6, smoke 
passage either to a chimney or to a drum in an upper 
room. 


Many questions have been asked me as to the size of the 
fire or fuel box. Its length is about four feet, its width and 
height each about a foot and a half. It is asked, ‘‘ How is 
the grass pressed or prepared for the fire-box?” It is not 
prepared at all, but is thrust in with a fork as one would 
throw fodder into a rack. People suppose they must keep 
putting in this fuel all the time. This is not the fact. At 
the house of Bishop Peters (48x27 feet), which is a large one 
for a new country, the grass or straw is pitched in for about 


twenty minutes twice, or at most three , in twenty-four 


Fie. 2. 


tially of two operations, first, the doubling, which must be | twoof clay. In his judgment this mixture retained heat| hours. That amount of firing up suffices both for cooking 


true, corner to corner, and secondly, the compression of the | longest for radiation through a house. 


fold, which is usually effected by the stroking of the bone | furnace is naturally as certral as possible, because heat tends 


“ folder,” and is accompanied with unsightly creases. The 
machine repregented by Fig. 1 practically imitates these two 
operations. Its upper part resembles slightly a guillotine 
cutting machine, but that which stands for the knife is blunt, 
and instead of cutting down upon the feed-board, it works 
in and out of a slit therein, so that when a quire of paper 
is placed beneath it, the pe is doubled up and carried 
through, while the “knife” returns. The up and down 
working of this is effected by a crank motion from the driv- 
ing wheel in the usual way. Gauges are set at the back and 
side to determine the point at which the folding shall occur. 
When fairly down, and just as the “‘ knife” withdraws from 
the fold on its upward motion, the fold is seized by two 
— jaws, fixed by thumbscrews, one of which moves 

y acam synchronously with the knife. The fold thus sus- 
tains a powerful grip, which performs the same office as the 
stroke of the bone feider, but with a vastly superior effect 
Not only is the fold very much thinner, but the polished 
surface of the jaws gives a smoothness to the paper which 
adds greatly to its appearance. The sections thus folded lie 
much closer than those folded by hand. As soon as liber- 
ated from the squeezer, the sections drop upon a sioping se- 
ries of strings running upon rollers, by which they are car- 
ried to a shoot shown in the front of our engraving, thouch 
it may be placed at the back if so desired. The only remain- 
ing point to be noticed is that the squeezing jaws can be set 
for any number of sheets, and that paper may be folded 
longways and cut up afterward into smaller sizes. The 
machines can be either worked by hand or by steam, though 
hitherto they have been principally made for the latter. 5c 
small an amount of steam is required to drive them, and s« 
much greater is the product, that the superiority of t» 
power over the hand machine is reckoned at forty-five per 
cent. 

The rotary perforator, shown in Fig. 2, is a most valuable 
machine, The punctures are not round, as is most common 
in similar machines, but oblong, being made by serrated 


teeth on the periphery of a well-tempered steel disk runnin; | 


in a slot cut on the edge of an iron wheel below, as shown 
on a large scale by the smaller ugure. 
fitted on a couple of parallel shafts, and can be adjusted to 
any position, and any number of perforators can be fitted, 
up to the capacity of the shafts. he teeth of the perforat- 
ing disks are always kept true by running in the grooved 
wheels, and in addition the ends of the shafts are fitted with 
guide flanges. The feed is regulated by a side gauge and a 
rubber roller, which carries the sheet perfectly square to the 
perforator. To provide for cases in which a sheet is to be 
only partly perforated, an automatic lifter is arranged so 
that the cutters rise at the proper moment and allow the 
sheet to pass through, when they are at once readjusted, and 
no loss of time is incurred. A box below receives the paper 
just as in an ordinary ruling machine. 

These machines, which, though light in construction, are 

uite strong enough for their work, are being introduced to 
the English trade by Messrs. Lawrence Brothers, Farring- 
don Road, London. —Jron. 


GRASS BURNING STOVES. 

Tue fuel question on the prairies of the ‘‘ Far West,” re- 
mote from timber or coal, is no longer an unsolved problem. 
The Mennonites who have settled in Kansas, Nebraska, 
Minnesota, Dakota, and Manitoba, construct a simple device 
for burning grass which has long been used in Russia and 
elsewhere in Europe. We give on this page diagrams by 
which it may be readily understood. Prof. J. Butler, 
who visited some of the Mennonite settlements last year, 
gives the following description of it: 


THE MENNONITE HEATER, 


The grass furnace or stove is nothing costly or compli- 
cated, or likely to get out of order. On the other hand it is 
a contrivance so simple that many will say of it as one man 
did when he first saw a railroad track: “Nobody but a fool 
could have thought of so simple a thing!” In a word, as the 
Irishman made a cannon by taking a large hole and pouring 


These wheels are | 


to diffuse itself on all sides alike. 


The position of the | and comfort. 


It will be observed that the hcated air strikes the oven, 
and also the reservoir of hot air both above and below, and 


Furnaces will, of course, vary in size with the size of| that no particle of hot air reaches the chimney till after 


houses, 


A good model is that shown in the diagram. Its| turning four corners. 


It works its passage. The iron 


length is five feet, its height six, and its width two and a/ plates, doors, and shutters are such as any foundry can fur- 


half. 
the walls be of extraordinary thickness, 


The bricks employed are about six hundred, unless| nish. They are inexpensive. 
The structure may | cost it was five dollars.— Western Rural. 


In acase where I inquired the 
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SIDE VIEW OF TIE “MENNONITE GRASS-BURNER.” 


ExPLaNations; (A) Furnace Door to Fire-Box. (B) Draft. 


(C) Pipe. (#) Chamber with Iron Shutter (hinged) to 1: 


out heat. This Chamber has doors on both sides of Furnace. (@) Oven or cooking place on Kitchen 


side of ace. 


GROUND PLAN OF HOUSE, SHOWING LOCATION 
OF FURNACE. 
ExpPLANattons: (A) Furnace Door to Fire-Box. . (B) Lower 
opening, as shown in side, and used for 


cooking place. (C) Heating or upper 
opening on sitting soem or 


L 
END VIEW OF THE 
“MENNONITE GRASS-BURNER.” 


ExpLaNatTrons: (A) Furnace Door to Fire-Box. (B) Cook- 
ing. place oroven. This opening sometime: 
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ELECTRO-HARMONIC TELEGRAPHY.* 
By F. L. Pore. 
IL 


Tue idea of synchronizing the movements of two instru- | 
ments at widely-separated points, for telegraphic purposes, | 
by making use of the principles of isochronous vibration, | 
was employed in telegraphy at a very early period. Thus, 
Ronalds,+ in 1816, and Vail,t in 1837, employed isochronous 
pendulums to control their machinery, while at a later date 
the printing telegraph of Hughes,§ and the automatic tele- 
graphs of Caselli and others, have embodied most ingenious 
and beautiful applications of the same principle, with which | 
I presume you are all more or less familiar, and therefore | | 
need not dwell upon them. 

In 1861, Mr. Philip Reis, of Germany, made the first ap- | 
paratus of which we have any account for reproducing mu- | 
sical sounds at a distance, by means of electro-magnetism. | 
His devices were very ingenious and beautiful, and it is evi- 
dent, from descriptions and papers published at that time,| 
one of which has recently been reproduced in the Journal of 
the Telegraph, that Reis had made a thorough study, both of 
the laws of electro-magnetism and of acoustics, and under- 
stood perfectly the conditions of the problem with which he 
undertook to deal. 

Sovnd is simply a sensation resulting from the action of 
vibrations upon the nerves of the ear. If the same vibra- 
tions are felt by the touch, they produce a certain uliar 
fluttering sensation; but this is not sound. Therefore, al- 
though all sounds are necessarily the result of vibrations, 
all vibrations do not necessarily produce sound. The vibra- | 
tory motions proceeding from sounding bodies are usually 
conducted to the ear through the medium of the atmosphere. 
Therefore, to produce any given sound, of whatever charac- 
ter, at a distance, it is evidently only necessary to throw the 
atmosphere at this point into vibrations precisely similar in 
every respect to those which would be produced by the ac- 
tion of the original source of sound, whatever it may be. 

It is found that all the characteristics of sound which are 
appreciable by our senses depend upon three things: First, 
the rapidity of the vibrations, which determines what we 
call the pitch of the sound, whether, for example, it is high 
or low; second, the amplitude of the vibrations, which deter- 
mines the loudness, or power of the sound; and, ‘Aird, the 
form of vibration, as represented by the curve corresponding 
to the movement of the vibrating body, which determines 
the quality of the sound. 

The apparatus of Reis consisted of a thin, stretched mem- 
brane, rigidly supported at the edges, and free to vibrate in 
the middle. The mathematical theory of the vibration of 
such a membrane, having a uniform tension in all direc- 
tions, shows that vibrations produced in any part of the 
membrane will produce nearly as strong vibrations (disre- 

ing individual nodal lines) in all other parts of it. A 
thin, light membrane is not only susceptible of sympathetic 
vibration when vibrating air is allowed to act upon it, but 
this vibration is not limited to any particular pitch, and it is 
therefore capable of responding to sonorous vibrations of 
every character traversing the atmosphere. A delicate cir- 
cuit-breaker attached to the membrane was arranged to break 
the circuit of a telegraph line at each vibration, and thus the 
armature of an electro-magnet at the receiving station was 
easily adjusted to respond to these vibrations, and, when 
mounted upon a proper sounding-board, gave them out 
to the atmosphere, which conveyed them to the ear of the 
listener. 

Now, if the form of vibration in this sounding-board could 
have been made to coincide in all respects with that of the 
membrane at the station from which the vibrations had been 
transmitted, Reis would have had a perfect sound telegraph, 
or telephone. But this was far from being the case. The 
pitch and rhythm of the sounds were perfectly preserved; 
their loudness or intensity, also, to a very small extent; but 
the — was entirely lost. It is not difficult to under- 
stand the reason of this. Every vibration of the membrane 
caused a pulsation of electricity to traverse the wire and act 
upon the electro-magnet, but as each and every vibration of 
the armature was produced by a current of precisely the 
same strength, the only difference in the amplitude of these 
vibrations would be that due to the more complete magnet- 
ization or demagnetization of the electro- net, when the 
time allowed for the process was increased by the greater 
play of the circuit-closer, under the influence of stronger 
vibrations at the transmitting station. The form of the 
vibrations was, of course, altogether lost. Any simple mu- 
sical tone, consisting of a regular succession of uniform vi- 
brations, or any series of such tones, could, however, be re- 
produced with the greatest accuracy. 

The next important step in the progress of invention was 
obviously the discovery of some means whereby the proper 
amplitude of each vibration, or succession of vibrations, 
either simple or compound, could be correctly reproduced 
by means of the electric current; and when this was once 
done, the general problem of harmonic telegraphy may be | 
said to have been solved. This having been accomplished, | 
it was not difficult to foresee that two important practical | 
applications might be expected to follow, namely, multiple 
transmission and vocal transmission. I believe that this 
discovery of the true method of transmitting composite vi- 
brations was first publicly announced in the Journal of this 
Society,{ in a paper contributed by Mr. Elisha Gray, it hav- 
ing been made by him in December, 1874. It consists in 
causing the effective strength of the electric current, by 
which the transmission is effected, to rise and fall with the 
varying amplitude of the vibrations or waves which are to be 
reproduced. Nothing could be more simple and beautiful 
in a theoretical point of view, but the practical exemplifica- 
tion of the method, as is usual] in such cases, presented con- 
siderable difficulty. 

At the time of making this important improvement, Mr. 
Gray had already been engaged for more than a year in en- | 
deavoring to devise a practical means of transmitting and | 
simultaneously reproducing a number of tones, so as to util- 
ize them for the purpose of multiple telegraphy. Let us 
briefly glance at what he had already accomplished. 


* A paper read the Annual Meeting of the American Electrical 
Society, at Chicago, a 


before 
December 12, 1877. 
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It was observed in 1837, by Dr. Page,* that a musical | the character of consonants mainly depends upon brief and 
sound was produced by a magnet, between the poles of | transient noises. The problem in this case was to reproduce 
which a flat spiral was placed. The sound was beard when- | at the receiving station precisely the same vibrations in the 
ever contact was made or broken between the coil and the | atmosphere as those produced by the voice of the speaker at 


| composite vibrations. 


battery. These observations were confirmed and extended by 
De la Rive,+ Wertheim,t and many others. The appara- 
tus employed by these experimenters may be described in 
general terms as an electro-magnet, with a self interrupting 


' break-piece attached to its armature, and another magnet in 


the same circuit for producing the sounds. The sounds pro- 
ceed from the core of the magnet itself, and are caused by 


| the molecular change which takes place in the iron at the 


moment of magnetization or demagnetization. When the 
current is interrupted a sufficient number of times per sec- 
ond, the successive sounds produce upon the ear the effect 
of a musical note. The method by which Gray at first 
sought to accomplish the desired result of multiple trans- 
mission was by arranging two or more self-interrupting mag- 
nets, adjusted to different rates of vibration, so as to close 
the circuit of the same line at the sending station, while at 
the receiving station all the currents passed through a series 
of electro-magnets, equal in number to the transmitters, and 
having armatures severally adjusted to their respective rates 
of vibration. As Mr. Gray has already described this appa- 
ratus at length in a preceding number of the Jouwrnai,§ I 
need not enter into further particulars concerning its con- 
struction and arrangement, but will in a few words point 
out the reason why it failed to answer its intended purpose, 
except to a very limited extent. Suppose we have two self- 
interrupting transmitters, one of which, a, makes six vibra- 
tions in the same time that the other one, b, makes five. If 
we now set them in operation, first one and then the other, 
and record the pulsations on chemical paper at the receiving 
station, we should obtain the results shown in Fig. 8 at a 
and b. But if both are set in operation simultaneously, we 
et the result shown in the third line of the figure, at c. 
Now, it is obviously quite possible, by insuring a proper re- 
lation between the times of vibration of two or even more 
transmitters, to avoid any maierial interference between the 
different sets of pulsations, but a limit is very quickly 
reached, because, as you will readily perceive, any consid- 
erable number of transmitters, acting in this manner to open 
and close the same circuit, would produce a continuous cur- 
rent, and no analysis of the separate sets of vibrations at the 
receiving station would be possible. ; 
I will now proceed to describe in general terms the nature 
of the improvement by means of which Mr. Gray was ena- 


bled to transmit an indefinite number of different series of 
vibrations without destroying their individuality. The de- 
tails of his system, and the particular application of it to 
multiple telegraphy, having been already made known in a 
preceding number of the Journal,| I not attempt to 
enter into them at any length. 

The strength of current in any circuit may be varied in 


two ways: by employing a constant electro-motive force, and | 
varying the resistance of the circuit, or else by varying the | 


electro-motive force, and allowing the resistance to remain 
constant. ex | employed the latter process in his method 
of multiple telegraphy. Each series of vibrations at the 
transmitting stations, when added to the existing ones by 
the depression of its proper key, carried with it its own sec- 


tion of battery, and, therefore, its electro-motive force was | 


superposed upon that already in the circuit. The effect of 
this was to producea resultant current of varying strength, 
which would be properly represented by a curve identical 
with that representing the resultant of the several sets of 
simple vibrations at the sending station. The analysis of 
the composite vibrations at the receiving station was effected 
by a series of electro-magnets, the several armatures of which 
were bars or plates adjusted to a certain rate of vibration, 
the normal rate of each armature bar differing from that of the 
others. Each armature bar will respond to its corresponding 
set of vibrations only, and it makes no difference whatever 
whether these vibrations are transmitted alone, or whether 
they form a constituent part of a composite series of vibra- 
tions. Each set of vibrations is broken up into dots and 
dashes by the action of a key, just as if it was an ordinary 
continuous current. 
cuit is never broken, although the strength of the current is 
constantly varied. The manner in which these armatures 
are thrown into vibration by the properly timed impulses of 
the electric current acting upon the electro-magnet is, as 
you_will readily perceive, strictly analogous to that of the 


| swing, which can only be set in action by properly timed 


impulses, or that of the tuning-fork, set in vibration by the 
tiny blows of the little atmospheric waves, in the manner 
which has already been explained. 

The reproduction of articulate vocal sounds at a distance 
depends upon precisely the same fundamental principle as 
multiple harmonic transmission, namely, the transmission of 
This will become evident from a 
consideration of the character of articulate sounds, such as 
those of the human voice. The analysis of vocal sounds was 
first accomplished by Helmholtz.§ It would occupy too 
much space to detail the experiments by which he succeeded 
in establishing the fact that the different vowel sounds are 
produced by the presence of a fundamental note, mingled 
with higher harmonics in various proportions, a harmonic 


| tone being a weak or partial tone, caused by a rate of vibra- | 


tion twice, three times, four times, and so on, greater than 
that of the fundamental. The several vowels belong to the 
class of svciained tones which can be used in music, while 
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the transmitting station. We have seen why Reis was una- 
ble to accomplish this. Let us see wherein later inventors 
and discoverers have been more fortunate. 

Some time prior to February, 1876, Gray conceived the 
idea of attaching to a stretched membrane, such as that used 
by Reis, a resistance apparatus, which should be placed in 
a constant circuit, and caused to vary with the vibrations of 
the membrane in response to the sonorous waves traversing 
the atmosphere and impinging upon it. Of course, if this 
could be done, it would be easy to attach an electro-magnet 
with an armature formed of a circular plate, which would 
respond to vibrations of every character, and thus reconvert 
the waves of electricity into aerial sound waves. A caveat, 
describing this invention, was filed by Gray in February, 
1876, and he and others have since been engaged in perfect- 
ing and elaborating it, with a very satiafactory degree of 
practical success, * 

We will now turn to the labors of another inventor in the 
same field, Mr. Alexander Graham Bell. Like Gray, he had 
been for some time at work upon the problem of multiple 
telegraphic transmission by means of harmonic vibrations, 
and when we consider that each of them appears to have 
been, at least as late as October, 1874, in entire ignorance of 
the labors of the other, the singular coincidence in the re- 
sults which they finally attained was not a little remarkable. 
Gray had — the subject from the standpoint of an 
electrician. Bell, on the other hand, was a physiologist, and 
so approached it from a different direction. As early as 
1867, he became interested in the researches of Helmholtz, 
because of their bearing upon the subject of bis professional 
study, vocal physiology, or, in other words, the mechanism 
of human speech. His earliest experiments appear to have 
been made in Boston in 1872, but were subsequently repeti- 
tions of those already made by Helmholtz. In November, 
1873, he completed an experimental instrument with two 
self-interrupting transmitting reeds, and two corresponding 
receiving reeds, the transmitters being connected in multiple 
are, exactly as in Gray's first meth For reasons which 
have already been given in speaking of Gray’s apparatus, it 
is possible to transmit two separate series of vibrations with- 
out material interference in this manner, yet a limit is very 
soon reached, because the current becomes practically contin- 
|uous. Bell continued his experiments in multiple transmis- 
| sion during the years 1874 and 1875, but it does not appear 
| that anything of practical importance in that direction re- 
| sulted from them. At length he seems to have turned his 

attention to the development of the speaking telephone, and 
in the spring of 1876 he arrived at some important results. 
a communication presented to the American Academy of 
| Arts and Sciences, May 10, 1876, and publisbed in the Pro- 
ceedings of the Society,t Mr, Bell gives a somewhat detailed 
account of his researches in telephony up to that date. I 
quote from this paper the following description of an exper- 
iment in vocal transmission, probably the first one in any 
degree successful, which appears to have been made by him 
= the spring of 1876, and is of great interest: 

**Two single-pole electro-magnets, each having a resist- 
ance of ten ohms, were arran, upon a circuit with a bat- 
tery of five carbon elements. The total resistance of the 
circuit, exclusive of the battery, was about twenty-five ohms. 
Drumheads of gold-beater’s skin, seven centimeters in di- 
ameter, were placed in front of each electro-magnet, and a 
circular piece of clock spring, one centimeter in diameter, 
was glued to the middle of each membrane. The telephones, 
so constructed, were placed in different rooms. One was 
| retained in the experimental room, and the other taken to 
the basement of an eee house. Upon singing into the 
telephone, the tones of the voice were reproduced by the in- 
strument in the distant room. When two persons sang si- 
| multaneously into the instrument, two notes were emitted 
|simultaneously by the telephone in the other house. A 
| friend was sent into the a building, to note the effect 

produced by articulate speech. placed the membrane of 
|the telephone near my mouth, and uttered the sentence: 
|*Do you understand what I say? Presently an answer was 
returned through the instrument in my hand. Articulate 
words proceeded from the clock spring attached to the mem- 
brane, and [heard the sentence: ‘Yes, I understand you 
| perfectly.’ The articulation was somewhat muffled and in- 
distinct, although in this case it was intelligible. Familiar 
| quotations were SS after a few repetitions. 
he effects were not sufficiently distinct to admit of sus- 
tained* conversation through the wire. Indeed, as a gen- 
eral rule, the articulation was unintelligible, excepting 
when familiar sentences were employed. Occasionally, how- 
ever, a sentence would come out with such startling distinct- 
ness as to render it difficult to believe the speaker was not 
close at hand.”§ 
| There is reason to suppose that Bell had formed some idea 
of the possibility of this result as early as 1874, although its 
practical exemplification does not appear to have taken 
place until shortly before the date of the paper from which 
the above extract is taken. It will be observed that his 
method differs from that of Gray, inasmuch as the latter 
varies the resistance in the circuit without changing the 
electro-motive force, while Bell varied the electro-motive 
| force, the resistance remaining constant. The battery cur- 
rent served no other purpose, in Bell’s experiment, n to 
| permanently magnetize the soft iron cores of the electro- 
magnet, while the magneto-inductive waves generated by 
| the movements of the armature were su upon this 
‘current. In September, 1876, Prof. A. E. Dolbear substi- 
' tuted a permanent steel magnet for the electro-magnetic ar- 
|rangement previously employed uy Some and the instru- 
ment thus improved is now going into very extensive use. 
Its articulation, while distinct, is not very loud, although 
sufficiently so in a well-constructed instrument te admit of 
lengthy sustained conversations, without the slightest mis- 
understanding or repetition. Of course, it is not to be ex- 


| * Since the above was written, Mr. Thomas A. Edison, of Menlo Park, 
New Jersey, is said to have obtained very satisfactory results with a tele- 
phone constructed upon the general plan set forth in Gray's caveat, i. ¢., 
a variable resistance controlled by the vibrations of a diaphragm. Edison 
made the discovery that plambago possessed the curious property of al- 
tering its electrical resistance in jon to the pressure to which it is 
subjected, and availed himself of this discovery in the construction of 
i More recently the same experi ter is said to have ob- 
ro 
P. into ac 
of Edison's te see “* neribmes’s 


is telephone. 
tained still better 
from the smoke of an 
lindrical bu‘ton. For 
1878, Art. “ 


| Monthly,” by G. B. 
pril, 

| +See paper read by Prof. Bell before the Soc. of Tel. an 

abstract of which may be found in the “ Telegraphic Journal,” Vol. V., p. 


276. 
+ Bell—“ Proc. of Am. Acad. of Arts and Sciences.” Vol. XIL, p. 1. 
| Ibid., Vol. XIL, p. 7. See also “ Tel. Joar.,” Vol. V., p. 277. 
§ Dolbear—* The Telephone,” p. 118, (See also preface of same work.) 


< 
2097 | 
- - - 
8. 
+ See Shaffner—“ Telegraph Manual,” p. 147. 
> Vail—“ Electro-magnetic Telegraph,” p. 159. Shaffner—‘‘ Telegraph 
Mannal,” p. 382. 
| 
| 
i 


2098 


pected that the loudness of this form of telephone can be in- 
creased very greatly beyond its present volume, for we can 
at best only get from it the mechanical equivalent of the 
human voice, deducting the loss inseparable from its conver 
sion, first into mechanical motion, then into electricity, then 
into magnetism, and, finally, back again into motion. The 
most striking results are to be looked for in the direction 
first pointed out by Mr. Gray, for the reason that, if an 
effectual method oll ceateeliiag the resistance of the circuit 
by means of atmospheric vibrations can be discovered, the 
source of power, which in this case is the battery, may be 
augmented to any required extent. It is not to be denied 
that the problem thus presented is one of exceeding me- 
chanical difficulty; but there is no reason to suppose that 
it may not be successfully solved. It is to the development 
of this variety of the speaking telephone, rather than to 
that of the magneto-instrument, that inventors will find it 
most advantageous to turn their attention, for I hazard little 
in saying that the latter has already reached such a surpris- 
ing degree of efficiency as to leave comparatively little 
more to be done, within the necessary limitations which 
have been pointed out. 


ILLUMINATION BY ELECTRICITY. 
By J. Jamin, de l’Académie des Sciences. 
[Condensed from the Rerue des Deux Mondes by Dr. William H. Greene.) 


Tue Gramme machine as the electric source and the 
Jablochkoff candle have made the application of electricity 
to purposes of illumination a fact beyond doubt. 

he intensity of the moon’s light is inferior to that of a 
candle, and incomparably more feeble than that of the sun. 

The comparison of the electric arc to the sun, which is 
our highest conception of brilliancy, may be made in two 
ways—by the relative times required to produce equal photo- 
graphic images, or by the direct measure of the illuminating 
powers. Fizeau and Foucault found by the first process 
that the power of the sun is only two and a half times 
superior to that of the arc; the second method has proved 
that the carbon points with a powerful machine are equal to 
the sun in luster. It is even probable that this limit may be 
passed, and it is not strange, if it be remembered that our 
sun does not occupy the first position in the universe. It is 
a star already old, the cooling of which is considerably ad- 
vanced and whose yellowish light begins to approach that 
of terrestrial flames. 

In quantity and quality, the electric light greatly exceeds | 
all flames, and in brilliancy it approaches or even surpasses 
the sun. It is precisely this immense profusion of illumi- 
nating power that is urged against the electric light. It is 
said to be exaggerated, to exceed our requirements, that it 
ought to be divided, but it is indivisible. 

It is true that the electric light is dangerous, like that of 
the sun; we may be illuminated by it; we should not look at | 
it. But is it by any means certain that it cannot be divided 
or so reduced in luster as to be rendered tolerable? 

Nothing is easier than to reduce its luster to any degree 
that may be desired; it is only necessary to cover the arc 
with a large opalescent globe. The latter hides it, receives 
all of the rays, and dispenses them precisely as if the globe 
itself were luminous. It replaces the original source, at the 
same time increasing the dimensions, and if it be ten thou- 
sand times larger it reduces the luster to the ten thousandth 
part. It is true this process absorbs and wastes a notable 
portion of the light emitted, but where the electric light can 
be adopted this is of but little importance. The division of 
the arc can easily be accomplished by the use of the alterna- 
tive currents long since devised by Le Roux, for when the 
alternations succeed each other at intervals of one-twenty-fifth 
of a second, the extinction ceases to be perceptible, and the 
effect is that of a continuous light. The Jablochkoff candle, 
when the thickness and distance of the two carbons are 
diminished, permits a still further division, so that each 
candle may equal but fifty Carcel lamps, and a number of 
these candles may be placed in the same circuit. 

The division may be carried still further, as shown by a 
new and remarkable experiment of M. Jablochkoff’s. He 
prepares an immense condenser composed of two tinfoil 
surfaces, separated by oiled silk, and folded as the condenser 
of a Ruhmkorff coil. The surfaces are connected with the 
two rheophores of an alternating current machine, so that a | 
large space is presented on which the electricity may ac- 
cumulate and condense until the direction of the current | 
changing, each disappears, to be replaced by the opposite elec- | 
tricity, which, in its turn, undergoes the seme condensation. | 
It is evident that these conditions should greatly modify the 
electric circulation in the wires, aad experiment confirms | 
the assertion. When the current is broken, brilliant sparks 
are produced, flashing like fire, and enveloped in a very 
luminous yellow flame, at the same time accompanied by 
a sonorous humming sound, of the same pitch as the noise 
of the machine, which proves that the periodic intervals of 
the production of the sparks are the same as those of the 
formation of the currents. This experiment leads to one 
practical result; it is that by introducing a condenser into 
the circuit the number of candles that the latter is capable | 
of sustaining is doubled, but the light of each candle is, of | 
course, reduced one-half. All is reduced to a greater divi- 
sion of the illumination. It is not desirable to go beyond 
this point, for the Jablochkoff candle, with the condenser, 
= a light equal to twenty-five Carcel lamps, and, in or- 

er that electricity may be adopted as a source of light, its 
power must be equal to that of at least twenty Carcel lamps. | 
Jablochkoff made another interesting experiment; he 
assed the alternating current through the interior wire of a 
Ruhmkorff coil, producing in the exterior wire induced cur- 
rents also alternating, but of greater intensity, which are 
capable of diffusing upon the edge of a thin piece of kaolin, 
illuminating it, and maintaining the incandescence as long 
as may be desired. It is a beautiful physical experiment, 
but its practical application is doubtful. 

The light of a gas flame is orange yellow when compared 
to that of the electric light. That a light may be applicable 
for purposes of illumination, it is necessary that it shall con- 
tain the seven primitive colors of the spectrum in certain 
proportions. All luminous bodies do not cortain these col- 
ors in the same The electric arc produced 
tween silver and carbon contains only two green bands, and 
if the silver be replaced by other metals, the spectrum ob- 
tained is always formed of brilliant lines separated by wide, 
dark spaces. These lights are very incomplete, and would 
not, in any case, be used for illumination. 

The spectrum of gas and oil flames is continuous; the 
red, orange, and yellow are very abundant; there is but little | 
green, almost no blue, and little or no violet. These flames | 
are rich in colors but slightly refrangible, which gives them 
their orange oe in highly refrangible rays and desti- 
tute of indigo and violet. That of which they possess too 


to them the indigo and violet which they lack, and this is 
the cause of their inferiority. The electric light is more 
complex; it proceeds at the same time from the carbons and 
from the are, and differs according to the one or the other of 
the sources. That from the carbons is white; it is abso- 
lutely the same as that of the sun, and contains all of the 
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mined by a study of the general illumination of objects dur. 
ing the day. When the sky is clouded, the sunlight pierces 
| the clouds as through a ground glass, and the whole sky is 
|like an immense illuminated ceiling, radiating light from 
|every point and in all directions. The objects illuminated 
| diffuse in their turn the light which they receive, so that 
| there is an inter-crossing of rays, producing the effect of q 


simple rays in the same proportions. It is complete and-| mean amount of light everywhere; this is general ium. 


verfect and replaces daylight without any modification. It 
is not the same with the light from the arc itself; it is violet 
blue, and its spectrum tends altogether toward the most re- 
frangible colors; it is the opposite of gas or lamp light; it 
contains little red, much blue, and a large excess of violet. 
It is this light of the are which gives to electric illumination 
the bluish tint which has been objected to with reason. But 
it is a fault of excess which can be remedied, for while the 
missing rays cannot be added to gaslight, the superfluous 
rays can be removed from the electric light. The eye re- 
ceives the vibrations of the ether which constitute light, just 
as the ear receives sounds transmitted by the air, and ceases 
to be conscious when the vibrations become too rapid or too 
slow, just as the ear ceases to hear notes too acute or too 
grave. But such extreme vibrations exist; there are rays 
below the red and beyond the violet, both of which are im- 
ct sam to our eyes, The first are the heat rays, so 
abundant in the spectra of flames; the second exist in large 
yroportion in the light of the arc, and are those which it is 
important to recognize and remove. Their existence may 
be proved in two ways: First, by receiving the spectrum 
upon a photographically sensitive surface. The image 
formed in the red is very feeble, while those formed as the 
violet is approached become better and better; but the ac- 
tion does not stop at the violet. The photographic intensity 
is extended and increases beyond the violet, which proves 


| nation. 
Such is the mode] that must be followed. For this pur- 
| pose the ceilings, walls and floors must be well illuminated, 
, that the diffused light may be radiated into the empty spaces: 
jand, that the quantity may be the same everywhere, it will be 
/ necessary to multiply the sources of light. That the direct 
rays may not painfully affect the retina, it will also be neces- 
sary to diminish their brilliancy by the interposition of 
ground glass and some fluorescent substance, such as quinine 
sulphate, in order to transform the violet and ultra-violet 
rays into white light. Lastly, and especially, it will be 
|/necessary to cover all openings by which the light may 
| escape. 
| The exterior light enters by the windows during the day, 
and it is by them that the nocturnal illumination escapes. 
M. Jablochkoff introduced electric lighting into the labora- 
| tory of the Sorbonne, and the feeble effect it produced was 
jastonishing. This laboratory is covered with a glass roof, 
by which it is well lighted during the day, and by which it 
allowed the loss of at least one-lialf of the light produced 
by the electric candles. This wasted light illuminated the 
| high walls of the surrounding bui.dings, and gave a bril- 
| liant but useless illumination in the court. A similar occur- 
| rence took place last summer on the occasion of an experi- 
| ment attempted in the Palais de Il’Industrie. All of the light 
| had been concentrated in six lamps, far from each other; 


the existence of ultra-violet rays of rapid vibration which our | this was the first fault, which would have been avoided by 
eyes cannot recognize, but which are eminently fitted for | distributing a large number of less powerful lamps through- 
photographie action. The second method is different. If a|out the immense building. Lastly, all of this light, in- 
solution of quinine sulphate be spread with a small brush | stead of being directed toward the spectators by a well 


|manner and 


upon the spectrum from the red to the violet, no effect is 
perceived in the red, but after the blue a whitish tint marks 
the path of the brush, and this is increased and becomes 
most brilliant in the rays which are beyond the violet. The 
quinine sulphate has, therefore, the property of changing the 
blue, violet and ultra-violet rays into white light, and, at 
the same time, it renders visible and useful, radiations which 
peeve could not perceive, and adds them to the available 
ight. 

Uranium glass and many other substances act in the same 
present the means of suppressing the rays 
which are objectionable in the electric light. This suppres- 
sion is necessary in other respects. These rays are said to 
attack the humors of the eye, and to be the origin of grave 
diseases, 

But the electric light has its faults, one especially which 
will exclude it from many places. It produces a grave con- 
tinuous note like the buzzing of a swarm of flies or an Mo- 
lian harp. It is not a disagreeable note, but it becomes 
monotonous, It is produced by the succession of alternat- 
ing currents lighting and extinguishing the a:c at each 
change of direction, with a little noise each time. As this 
noise is produced at equal intervals, it becomes a tone, the 
same as that produced by the machine, and when the can- 
dies are placed in globes, the latter become resonators, and 
increase the sound. The Gramme machine is the only one 
which furnishes a silent light, because its current is contin- 
uous in the same direction.* The electric light, however, 
does not vitiate the atmosphere, and produces very little 
heat. 

In ordinary flames, the production of light is a secondary 
phenomenon which accompanies the chemical combination 
of the combustible with the oxygen of the air. This combi- 
nation is doubly objectionable, removing the oxygen from 
the air, and replacing it by vapor of water and carbonic 
acid gas. The latter, although not as dangerous as has been 
believed, has not a good reputation, and thé best that can 
be said in its favor is that it does not kill. The electric 
light has the decided advantage of not altering the respir- 
able medium. Chemical combination has still another in- 
convenience: with the light it develops such an amount of 
heat as sometimes to render work-rooms almost uninhab- 
itable. 

On the contrary, the electric arc does not heat. This ap- 
pears astonishing at first, for all bodies fuse or volatilize 
when introduced into the arc; but if a very sensitive ther- 
mometer be placed in the spectrum of the electric light, it 
is found that there is no indication of heat in the violet rays; 


| that in the green the thermometer begins to be heated, and 


that the temperature continues to rise as the red is ap- 
proached, and attains a maximum in the obscure rays be- 
yond the red. Now these heat-producing rays are by far 


the more abundant in gas and lamp flames, while the are, | 


which is the best test of luminous sources, emits the greatest 
amount of light with the least proportion of heat. 

The exact cost of the electric light is yet a matter of ques- 
tion, but the Lontin Company f :rnishes all of the apparatus, 
wires, lamps, etc., of which it retains the ownership, and 
demands fifty centimes an hour for a quantity of electrieity, 
equal to 100 gas jets, on the condition of a guarantee of the 
use of a certain amount of light for a certain number of 
years. One of the proprietors of the magasins du Louvre 
has authorized the statement that the apparatus of the Den- 
ayrouse-Jablochkoff Company, in their use, gives more light 
than gas with 30 per cent. less cost. 

The fault has often been committed of attempting street 
illumination on the lighthouse system, by a beam of light 
concentrated by reflectors, and thrown along the length of 
the street. Such experiments have only succeeded in blind- 
ing the by-passers and projecting behind them long shadows 
as black as open precipices. There are cases when such 
concentration is the only end that is desired. In work- 
shops, it is only necessary that the workman shall have a 
clear view of the work before him. It is the same in dining- 
rooms, billiard-halls, reading-rooms, etc., and no one pays 
attention to the obscurity behind him. 

It is different in depots, theaters, lecture-rooms and dis- 
play store-rooms; in these cases a general illumination is re- 
quired, coming from all directions, and lighting every side 
of an object. 

When several electric lights are placed in a hall illuminated 
by gas, the eye immediately experiences a sort of relief, 
both by the redoubled brilliancy and by the perception of 
colors which were not before suspected; and, on the con- 
trary, if the electric lights be suddenly extinguished, the 
spectators are thrown into the comparative night of the old 
illumination. 

The conditions of good electrical lighting must be deter- 

* In the experiments made by the Committee of the Franklin Insti- 
tute, it was found that all of the so current machines 


called 
produced some sound in the are.—J. B, K. 


|combined system of diffusion, escaped through the vast 
| glass roof, to be uselessly lost in the heavens. The experi- 
ment would have succeeded had the roof been covered with 
a thick white covering, destined to reflect back the light so 
prodigally wasted. 

The same thing happens with gas, and will occur with 
electricity in the illumination of public places. All of the 
lamps waste half of their light in radiation towards the 
sky. A simple reflector would return it to the ground and 
double the illumination.—Jour. Franklin Institute. 


THE CONSTITUTION OF THE SUN AND THE 
EARTH. 


Tue study of solar radiation is one of the most fruitful 
branches of optics, and a valuable source of knowledge of 
the sun’s constitution. It is known that nearly all the dark 
lines of the visible solar spectrum correspond with bright 
lines of the spectra of metallic vapors. This reversal in the 
appearance of the lines is simply explained by the existence, 
in the sun, of a layer of vapors at a comparatively low tem- 
perature, partially absorbing the radiations of the continuous 
spectrum from the brighter background. The comparative 
study of these spectra has formed a true method of qualita- 
tive analysis, and has put beyond doubt the existence of a 
certain number of terrestrial chemical elements in the sun. 
By recent improvements in spectral apparatus, M. Cornu has 
been enabled to extend this study further into the ultra-violet 
end of the spectrum and the dark lines it contains; and he 
has been led to make an attempt at quantitative analysis of 
the elements of the sun’s absorbent layer. This is based on 
the relative intensity of groups of dark lines, it being sup- 
posed that this indicates the relative quantity of the differ- 
ent metallic vapors on the sun’s surface, which are the 
cause of the dark lines. The results of this examina- 
tion are interesting and suggestive. M. Cornu finds 
that the vapor of iron is much the most abundant; nickel 
and magnesium come second; then calcium; then aluminum, 
sodium, and hydrogen; lastly, manganese, cobalt, titanium 
chromium, and tin. Such would be an approximate list of 
the elements volatilized on the surface of the sun. Observ- 
ing that iron, nickel, and magnesium play such a prominent 
part, M. Cornu is struck with the analogy of this association 
to that in aerolites, the greater part of which are formed of 
iron combined with one-tenth of nickel. In meteoric iron 
this alloy is nearly pure; in stony meteorites the nickelized 
iron is mixed with magnesian silicates of various composi- 
tions. If this may be regarded as warranting the supposition 
that the absorbent layer on the sun is mainly formed of 
volatilized aerolites, some important deductions present 
themselves, and M. Cornu points to them with a reserve 
which is becoming in this difficult question. 

First of all, vapor of iron being so largely present in the 
outer layer, the total amount of this metai on the surface of 
the sun must be very great, considering the enormous 
diameter of his body, and must have at. appreciable action 
on terrestrial magnetic phenomena. True, iron raised to 
| incandescence loses some of its attractive power over the 
| magnetic needle, but not all; and if the specific magnetism 
of the vapor of iron were merely of the order of Newtonian 
attraction, the effect on the earth would still be very appre- 
ciable. From this point of view, then, the spectroscope will 
| confirm the opinion which attributes the diurnal variation of 
the magnetic needle to the direct magnetic action of the sun. 
Next, we are led to the idea that if all the bodies of the 
| Solar system—and perhaps all sidereal bodies—have a com- 
j mon origin, this would be revealed by the presence in each 
|} of iron in considerable proportion, as the spectroscope has 
|revealed its presence in the outer layer of the sun. Now, 
|our globe appears to favor this idea. Its mean density, 
| which is 5-5, is nearly double the mean density of the ele- 
ments forming the superficial crust. We must suppose, 
| therefore, considering the probable high temperature of the 
| interior layers, that the central part of the earth is formed of 
| matter much more dense than stony materials, consequently 
of metallic masses, If, on the other hand, we think of the 
| directive force of the magnetic needle on different points of 
the globe, and the symmetry of all these positions to certain 
' great circles of the terrestrial sphere, it seems highly prob- 
|able that the metallic masses of the center of the earth are 
| formed to a great extent of metallic iron. 

A remarkable fact, recently observed by MM. Meunier and 
Tissandier, may perhaps be fitly noticed here. In studying 
with the microscope, dust of the air, and the sediments fur- 

|nished by snow of the Alps and rain water in various 
localities, they found certain regular magnetic spherules, 
identical with those produced by burning iron in air. 
Similar spherules were found on the surface of meteorites; 
moreover, the particles from atmospheric sediments con- 
tained nickel; and from these and other data the conclusion 
seemed a just one that the sedimentary were pro- 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 132. 
if i | much, the red, may be removed, but it is impossible to add 
a 
a 
7 


Juty 13, 1878. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 132. 2099 


duced by meteorites which had entered our atmosphere and 
been volatilized. Now the authors have lately found those 
spherules not only in various sands on the earth’s surface 
and the sea bottom, but in the very heart of sediments, 
whose date of formation is long anterior to the appearance 
of man on the earth, in fact down as far as the carbonif- 
erous series. Thus the earth would seem to have received 
matters of cosmical] origin in the far distant past. 

To return to M. Cornu’s speculations, one other point re- 
mains to be noticed. We are to remember that the magnetic 
masses at the surface of the sun are in astate of rapid motion. 
What kind of effect may this be conceived to produce? 
Doubtless currents of induction must be generated in the 
neighboring conducting masses, whether they are at rest or 
in motion; and these gaseous masses, by the propagation of 
the currents, may have their incandescence considerably in- 
creased. Now, the observation of protuberances tangentially 
to the solar disk reveals the existence of gaseous layers, the 
incandescence of which is apparently more energetic than 
would correspond to their position; and analysis of their 
light shows that their spectrum is identical with that of very 
rarefied hydrogen rendered incandescent by the electric dis- 
charge. May not these protuberances, M. Cornu asks, which 
appear in the neighborhood of facule and spots, represent 
the gaseous masses traversed by the induction currents 
generated in the neighborhood of magnetic or electric re- 
gions in rapid motion? If this be the case we should thus 
be able to understand the rapidity of extension of these pro- 
tuberances, and their sudden disappearance, as well as their 
accidental permanence, without having recourse to the hy- 
potheses of gaseous jets with improbable velocities reaching 
several hundred kilometers per second. —Zngineer. 


ROYAL ASTRONOMICAL SOCIETY.—THE TRANSIT 
OF MERCURY. 

Tue third a of the session was held at the Society’s 
rooms, Burlington House, on the 10th May; Lord Lindsay, 
M.P., President, in the chair. 

HEAT OF THE STARS. 

Mr. Ranyard read a paper by Mr. Waterston ‘On the 
Heat of the Stars.” The paper referred to the observations 
of Mr. Stone, by which he determined the radiant heat of 
Arcturus to be equal to that of a cubical 3 in. vessel of hot 
water at a distance of 400 yards. Taking the parallax of 
Arcturus at {th of a second, this would give an absolute ra- 
diant force for the star more than 12,000 times as great as 
the absolute radiant force of the sun. 

TRANSIT OF MERCURY. 


The Astronomer Royal said that it seemed to him that the | 


accounts of the spots which had been seen upon the disk of 
the planet Mercury when in transit should be received by 
the society with great caution. It was very improbable that 
if such a spot had an actual existence upon the planet, 
the period of rotation should be such as to bring it into the 
center of the disk at the date of each of the transits during 
which it had been observed. He thought that it was much 
more probable that it would be found to be merely an opti- 
cal phenomenon which had its origin in some reflection from 
the surfaces of the lenses or the sides of the tubes. He had 
in his experience seen and heard of several such optical phe- 
nomena, which had at first been very perplexing. Once 
when standing in a room with Mr. Francis Baily and Ad- 
miral Smyth, Mr. Baily suddenly called their attention to 
what appeared to be a double star shining in the heavens at 
some distance from the sun. There it was distinctly, and it 
was not tiil after some little cross-questioning and experi- 
menting that they discovered that it owed its existence to 
two reflections of an image of the sun in the plate glass 
through which they were looking. On another occasion an 
astronomer had assured him that he saw a luminous atmos- 
phere round one of the planets which it was perfectly cer- 
tain was not seen by other observers. Bearing in mind these 
and similar appearances, he thought that the accounts of the 
bright spot and ring round Mercury during transit could not 
be received with too great caution. 

Mr. Christie said that, after the remarks of the Astrono- 
mer Royal, he should bring forward his observations with 
great caution, and should not endeavor to assign the causes 
of the phenomena which he had observed. His observations 
were made in avery limited time in intervals between a 
cloud. He saw a minute bright spot in the middle of the 
disk of Mercury, and, as far as he could make cut, the visi- 
bility of the spot and its position upon the disk cid not alter 
as he moved his eye ; he also saw a ring of light s-und the 
planet. It seemed of an irregular shape, not altogether cir- 
cular, in the interior of a larger ring, perhaps half a radius 
of the planet in breadth. The outer ring seemed perfectly 
circular, and ought possibly to be spoken of asa halo. He 
observed the transit with five different eyepieces—that is, 
with ordinary negative eyepieces, with a solar diagonal, and 
with two prisms and polarizing solar eyepiece; but he could 
not pretend to have thoroughly investigated the phenomena, 
as he only had ten minutes at his disposal. Captain Tup- 
man, who had also observed at Greenwich, but with another 
instrument, could not detect any permanent white spot with- 
in the disk, but there was occasionally a diffused light over 
the planet. He had not been able to detect a ring, either 
luminous or shadowy, around the planet. 

On the invitation of the President, Mr. Rutherfurd, of 
New York, said that he concurred with the Astronomer 
Royal in thinking that these —— had their origin in 
the telescope or in the eye of the observer. If one gentle- 
man saw a dark ring, and another a bright one, and another 
none at all, it seemed to point tothe conclusion that the 
phenomena had no actual existence. It must be remem- 
bered that, with an object so bright as the sun, all reflections 
and images from lenses would be seen under the most exag- 
gerated conditions. 

Mr. Dunkin, who had also observed the transit at Green- 
wich, said that during part of the time, when there was a 
break in the clouds, he had had a superb definition. He had 
then seen a point of light near the center of the disk a little 
toward the following limb, and there was also a ring or 
corona of light around the planet. The halo seemed to him 


of a half tint, and his impression was that it was produced | 


by contrast with the intensely black disk of the planet. He 
had made his observation with a 6 in. telescope by Simms, 
which had been used for observing the transit of Venus. 
Mr. Proctor said that he had observed the transit with his 
daughter. He had seen the bright spot at the center of the 
disk of Mercury, but in order not to prejudice his daughter 
he did not call her attention to it. She immediately saw 
the bright spot, and her first impression was that her father 
had been playing her a trick, and had put a piece of card, 
as she explained, on the eyepiece, and that the point at the 
center was the place where one of the legs of the compasses 
had been placed to strike the little circle. Mr. Proctor no- 
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ticed that, as the clouds came over, the point of light 
‘changed in brightness, and grew dark as the sun was cov- 
ered. If it were a real phenomenon, he thought that it should 
have grown relatively brighter as the eye was sheltered from 
the sun’s light. When he changed the power he could not 
see the bright point, but he detected a misty sort of light 
/at thecenter. One other matter, but he was doubtful about 
it, was that as the light of the point waxed and waned, 
it seemed as though it assumed a triangular form; but the 
phenomenon was so momentary that he did not like to speak 
about it with certainty. With regard to the bright ring, when 
he directed his attention to the side of the planet furthest from 
the sun’s limb, he saw it, and sometimes when he directed his 
attention to the other side he could not see it. It seemed like 
a very thin thread of light; the limb was beautifully defined— 
in fact, the definition was perfect. 

Mr. Chambers said that he was only able to see the sun 
through clouds for about 10 minutes. He could detect no 
spot upon the disk, but a ring was visible round the planet. 

| The breadth of the ring was slightly more than a diameter of 
the planet. To him it appeared asa bright ring; but his wife, 
who also saw it, described it as a dark ring. 

Mr. Brett said that he observed the planet in company with 
Mr. Walter Pye. There was no break in the clouds until 
the planet was upon the sun’s disk at a distance from the 
limb equal to about its own diameter. The planet was in- 
tensely black, and seemed surrounded by a ring of light. 
His first impression was that the width of the ring was 
equal to about a third of the diameter of the planet. The 
bright ring was much brighter, perhaps twice as bright as the 
sun’s disk. His observations entirely confirmed his views 
as to the specular reflection at the surface of the planet. 
, Captain Noble read a paper from Baron von Ertbon, who | 

' had observed the transit in company with M. de Boe. Neither 
they nor any of the observers with them saw a black drop 
or ligament. When the planet was upon the sun’s disk, an 
aureola of brighter light, whose breadth was equal to the 

‘radius of Mercury, was seen about the planet. There was 
also a small point of light upon the disk which was decidedly 
eccentric, being nearer to the limb than the center of the 
planet. 

Mr. Penrose had observed the transit from Wimbledon. 
At the time of internal contact the sky was clear, and he 
had observed no ligament. There were waves of light run- 
ning along the limb which made it difficult to say when the 
contact was complete. Observing with a diagonal eyepiece he 
siw a white light upon the planet, slightly flickering. It was 
decidedly not central. ~A lady who was with him saw the 
| white light, but did not agree with him as to its exact po- 
| sition. 

Mr. Glaisher read a paper by Professor Pritchard, who had 
observed the transit at Oxford. During two glimpses he 

thought that the center of the planet was brighter than the 
rest of the disk, but during a third glimpse he could not de- 
tect this phenomenon. 

Mr. Ranyard said that he observed the transit with Lord 
Lindsay’s 15-in. refractor, stopped down to 10 ins., before the 
time of external contact. He had his eye at a spectrosco 
upon one of the finders of the larger instrument, The slit, 
which was 5’ 45" long, was placed so as to be across the path 
of the planet as it came up to the sun’s limb, and was swept 
slowly backward and forward in right ascension. The 
viewing telescope of the spectroscope was placed so that the 
red end of the spectrum below C was in the field of view, 
but no trace of the planet was seen until it had entered upon 
the sun’s disk. At the time of first external contact thin 
clouds were over the sun, which, however, did not prevent 
the other observers at Dunecht from observing the external 
contact. When the planet was about one-third of its diam- 
eter upon the sun’s disk Mr. Ranyard passed to the 15-in. in- 
strument, upon which was a merely polarizing eyepiece with 
a power of about 400, but no trace of the planet outside the 
sun’s limb was detected, although the brizhtness of the image 
was varied by turning the polarizing eyepiece. Mr. Ranyard 
then passed again to the spectroscope, but could see no change 
of intensity of the spectrum corresponding to the outer limb 
of the planet when the planet was rather more than 24 of its 
diameter upon the sun’s disk. He passed back again to the 
larger instrument, but could see no trace of the part of the 
limb of the planet outside the sun’s disk, and there was cer- 
tainly no line of light around the limb as described by some 
of the observers who witnessed the phenomena of ingress at 
the transit of Venus. At this time the sky was exception- 
ally clear, and he continued to observe in the larger instru- 
ment until the planet was well upon the sun’s limb. No 
black drop was observed. For about a second, or at most 
two seconds, he was uncertain whether the moment of geo- 
metrical contact had arrived, and then the line of light was 


EXPLORATIONS IN SAMOTHRACE. 

Lyrxe outside the usual course of travel, the island of 
Samothrace has been until very recently virgin soii for the 
explorer; and this in spite of its importance in the ancient 
world as the seat of a mystical worship only less in im- 
portance than the rites of Eleusis. 

Among the Vatican MSS. is one still unpublished, detail- 
ing a visit paid by a celebrated traveler—Cyriacus Pizzicolli, 
of Ancona—to the island in 1444, when both the buildings 
below referred to were already ruinous. Since that time 
they have further suffered from Turkish occupation and 
from earthquake shocks, and their materials have been 
stolen, not only for building purposes, but to feed the local 
lime-kilns. One or two superficial examinations of the 
ruins were made by various travelers between the years 1822 
and 1875, notably by some subsidized French explorers, 
the details of whose work have never been published. 
A recent publication records the explorations made in 
the island at the expense of the Austrian Government, 
by Herr Conze, an Austrian antiquary, assisted by Herr 
Senset and Herr Niemann, both of them architects and 
professors in the imperial schools at Vienna. Their stay on 
the island was limited to six weeks, during part of which 
time as many as sixty diggers were employed. The result 
was the careful exploration and measurement of the remains 
of two small temples, and the discovery of many fragments 
of sculpture, which were conveyed to Vienna. Herr Conze 
furnishes an account of the progress of the work and an in- 
quiry into the age and original purpose of the buildings. 
Herr Hauser superintended the excavation of one temple 
and Herr Niemann that of the other—both works | 
simultaneously in progress—and each reports in his own fiel 
fully and carefully. 

Both buildings, together with a Cyclopean wall and other 
ruins as yet undisturbed, lie close together on the north shore 
of the island, not far from the. modern village. No pottery 
was found except in one large mound of sherds, evidently a 
rubbish heap. 

The Doric temple excavated by Herr Hauser faced a little 
east of north, and was partially encircled by a brook, which 
was restrained by a great wall from overflowing the level 
ground on which the buildings stood. In later times the 
stream burst its barriers, and toward the south, where the 
water first broke in, débris had accumulated to the depth of 
two to three meters. Only the north end of the substructure 
of the temple was visible, and no part of the superstructure 
was in place. The scattered remains found in digging prove 
that, after having been otherwise damaged, the temple was 
finally destroyed by an earthquake. The lower members of 
the structure, the drums of the columns, lay uppermost, and 
beneath them capitals, architrave, triglyphs, and—deepest of 
all—the cyma. All exposed parts of the building were of 
white marble, which was merely a facing for a structure of 
porous limestone. This latter has been so weather-beaten 
that it is almost impossible to measure the stones or to trace 
their joints. This limestone is native to the island; the 
marble, of a bluish tinge, is not. It is coarse-grained and 


Pe | not compact, so that the precision of workmanship possible 


with Pentelic stone cannot here be looked for. As always, 
the material essentially influences both dimensions and con- 
struction. 


By C. W. Srevenson, State Normal School, Warrens- 
burg, Mo. 


Art is a temple whose blazoned walls, written o’er with 
the histories of nations, give forth a steady gleam upon 
time, and upon whose shrine are placed the classic gifts of 
the Immortals. No better history of the acts, no better in- 
dex to the character of a people can be found than that 
written so indelibly in their art productions. By art the 
ideas and imaginings, the desires and caprices, as well as 
the accomplishments of a people are treasured up and fixed 
forever on the monument, the engraving, the painting, and 
the statue. ‘‘ The beings of the mind are not of clay,” they 
are ‘‘essentially immortal,” and when they are imprinted 
upon adamantine rock they are ‘“‘immortal” to the world. 

ere do we find the finer feelings, the beauteous conceptions, 
cast, it may be, in the form of a mythical religion whose 
poetry only heightens their color, portrayed to us forever. 
And this is why we cherish every art production as we would 
cherish the memories of the very hearts’ desires of those 
who have lived and struggled before, and by whose civiliza- 
tion we attain our present grandeur. 

To the American it is especially interesting to study the 
art relics of that people who, in centuries past, tilled the 


seen between the planet and the sun’s limb. The slit of the) 
spectroscope was afterward placed across the disk of the! 
planet, but no change in the solar spectrum at the limb of 
th. planet could be observed either by Mr. Ranyard or Dr. 
Copeland, who came to, his assistance, but the latter obser- | 
vation was somewhat doubtful owing to the unsteadiness of | 
the atmosphere, which caused the image of the planet upon | 
the slit to be in continual undulation. The edges of the! 
dark band running across the spectrum corresponding to the 
disk of the planet were consequently not sharply defined. 

Lord Lindsay described his observations of the transit. 
He said that he was making use of a 6-in. telescope with a 
large prism outside the object-glass, and a direct vision 
spectroscope of corresponding dispersion placed on the other 
side of the slit, so that a colored image of the sun's limb 
was seen. The part of the limb where the first contact 
would take place was brought to the part of the spectrum 
corresponding to the C line, and 13 seconds before external 
contact of the planet’s limb with the photosphere the limb 
of the planet was seen eclipsing the red image of the chro- 
mosphere. No bright spot upon the disk or rings round 
the planet were seen by the observers at Dunecht, except in| 
an instrument which was stopped down with a card dia- 
hragm to an aperture of less than lin. With this, Dr. 
‘opeland, Lord Lindsay and Mr. Carpenter thought that 
oa f saw rings round the planet, and Mr. Renyard did not 
feel certain as to the phenomenon. 


PHOTOGRAPHS OF THE 8UN. 


Mr. Rutherfurd exhibited to the meeting two photographs 
of the sun taken in 1871, which showed structure similar to 
| that visible or the photographs more recently taken by M. 
Janssen. He also amid much applause exhibited to the meet- 
ing a gigantic photograph of the solar spectrum some 10 ft. 
in length with innumerable sharply-defined lines. The pho- 
tograph had been taken by means of a diffraction grating 
ruled upon speculum metal with upward of 17,000 lines to 
the inch. Mr. Rutherfurd explained that the photographs 
had been taken in some 8 or 10 sections, and that very dif- 
ferent exposures were necessary for different parts of the 


same land and drank of the same mighty stream as he does 
to-day. The history of that people, upon whose civilization 
the same beneficent sun shone as it shines to-day upon his 
own enlightenment and comfort, must stir the finer feelings 
of his nature, while he must look with no little admiration 
upon the antique and beautiful ruins of Mexico and Peru. 
These ruins, crumbling with age and breathing forth the 
most delicate odors of fable and myth, found in a land where 
may be seen in picturesque contrast the lurid flames of the 
volcano, the gleaming mountain capped with eternal snow, 
and the richly dyed blooms of the tropic, must remind him 
of the pictured land of Granada and the marbled halls of 
the Alhambra. Every relic of a people once so enlightened, 
and possessing the refined feelings of to-day, must excite 
especial interest. 

And, while we are treasuring each relic of this departed 
race, with what feelings must we look at the Spaniards! No 
people in the world have destroyed the art-products of peo- 
ples with as ruthless hands as these Spaniards. Hardly had 
they conquered the Moors, turned their beautiful fountains, 
playing in music among groves of olive and pomegranate, 
into broken statues and stagnant pools, when they began to 
glut their greedy souls upon the riches of Anahuac, and, 
under the garb of religion, to commit outrages and desola- 
tion unparalleled in history. The very scarcity of any traces 
of the people who once inhabited America increases an in- 
terest in finding those things which the imagination already 
pictures. 

In the vicinity of Warrensburg a few months ago were 
found remains, in the shape of tomb-mounds, of what we 
believe to be thisfamous people. The papers of the city 
teemed with sensational stories, fitted peculiarly to excite a 
morbid curiosity, and the consequence is that many mounds, 
rich no doubt in concealed history, have been worked with 
no system, and only a few relics unearthed. These, how- 
ever, as we shall show further on, are enough to establish 
the antiquity and civilization of the __ 

Every mound excavated so far discloses the stone box 
within forming the true cist. The walls of this box are 
made of flat stones, with no cement between, presenting an 


spectrum. The meeting adjourned at ten o’cloc 


appearance very like the oldest form of Cyclopean masonry 
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in Greece. They are all essentially the same, their dimen- 
= being nine feet in width, eleven in length, and six in 
epth, 

e should state that these are the measurements of the 
box, the mound itself being about fifty feet in circumference 
at the base and ten in height. These mounds have been at- 
tributed to the work of the North American Indians by some, 
though this box within must entirely disprove such a state- 
ment. The Indians never buried in stone boxes erected for 
the purpose, and their defenses, wherever found, consist in 
almost every case of earthworks, stone being used very little. 
We cannot trace these mounds to the North American In- 
dian, and hence must give to them a greater antiquity. 

If we divide the ancient history of America into two 
epochs, excluding the time when man coexisted with the 
animals, one commencing a few centuries before the advent 
of the Europeans, und extending to a time when the United 
States was settled along its whole eastern coast, the other | 
embracing the time previous to this, we must place these 
mounds in this last-named epoch, giving to them a greater 
antiquity, and putting them beyond the pale of the most an- 
cient Indian. For we know that the Indian was taken from 
the stone age directly into the iron, and hence has no bronze 
implements of his own construction. In the mounds found 
are relics of the bronze age, as we will see further on. We 
may hame, then, the first epoch the mound epoch, and the 
last the historic epoch. From the many excavations in the 
different parts of the United States it is determined that 
there are three classes of mounds—first, tomb mounds; sec- | 
ond, sacrificial mounds; third, mounds for temples and pal- 
aces. The finding of bones in a state of great decay, with 
some in perfect preservation, the former below, the latter 
above, and other attending circumstances, show that the 
original occupants of the mounds are very old, and that the 
Indians have also used the mounds as places of sepulture. 
Again, at the time the Europeans came into the country the 
copper mines of Lake Superior were not known to the 
surrounding Indians, and hence we conclude, if the tradi- 
tion of their being worked had faded from the minds of the 
conquering race, that the mines were worked by the most 
ancient of the mound builders, and in their mounds only will 
we find copper. In the mounds excavated in this vicinit 
we find a piece of pottery having around it a copper band, 
establishing their very great antiquity. 

Having established the antiquity and origin of these 
mounds, we need only mention other facts which tend to 
show that they do not belong to the Indians. The Indians 
were in every way inferior to the mound builders in art capa- 
bilities. In their burial places stone axes and hatchets are 
found; pipes, bowl and stem in separate pieces, made of red | 


stone of the West, are peculiar to their burial places. Every- 
thing found in the mounds tends to show an advanced state 
of civilization and high art power. 

Let us next consider some of the relics found in these mounds, | 
and, by comparison with the history of other excavations, | 
and also traditional history, find the character of this peo- | 
ple, and who they were. The least important of the relics | 
are arrow heads, found in all the mounds in abundance. 


no bronze implements. 


| making, of the use of bronze’ implements, for none whatever 
| are found. Perforations were often made in the stem, show- 
|ing that the one found in the mounds under consideration 
| was of an early date. 

| The only specimen of pottery recovered is a - or urn, 
| which will hold about three quarts, and is of rude construc- 
| tion, made of clay mixed with sand. Around the rim is a 
meager attempt at ornamentation, while immediately below 
this isa band of thin, beaten copper. Below this, around 
the bow] of the jar, is a band of silver, also beaten very thin. 
The pottery of the mound builders shows simplicity, and 
| was made around baskets of wickerwork or pumpkins. That 
of the North American Indian took on more fantastic shapes, 
and was very hideously and profusely ornamented. 

The specimens described heretofore trace for us an almost 

complete history of the people who buried their dead in the 
mounds we have been excavating. 


This tells us that the people were 
in the later part of the new stone age. They were also in 
the beginning of the bronze age, for we find that the use of 
the metals was partially known, as is indicated by the bands 
of copper and silver upon the jar. The art of glazing the 
pottery was not known, nor do we find it known at all among 
mound builders wherever mounds have been excavated. The 


use of textile fabrics is indicated by the lines upon the jar, | 


for this rude ornament must have come by direct imitation. 
The people were peaceful, for no weapons save arrow and 
spear heads have been found. No agricultural implements 
of note have been discovered, and the people must have been 
in the main nomadic in character, depending more upon ani- 
mal than vegetable food. 

But who were these people? 


We say these people formed the ancestors of the civilized lead. 


“ Time, | 
| 


Aztecs, and are either the Chichimecs or Toltecs. 
which antiquates antiquities, and hath an art to make dust 
of all things,” has left a chain of tradition that, linked with 
the circumstantial evidences of these mounds, paints in fixed 
colors the history of that people who buried their dead over 


Missouri and her adjoining States. 


| From Spanish history connected with the conquest we | 
| learn that a people, well instructed in agriculture and many 


of the useful mechanical arts, and nice workers in the metals, 

came into Anahuac, the territory of Mexico of to-day, be- 

fore the close of the seventh century. They came from the 

North, and after about four centuries passed away, giving 

place to another tribe from the North. These two peoples 

are respectively the Toltecs and Chichimecs. The migra- | 
tion of the Chichimecs was speedily followed by others 

from the North, the Aztecs being the last and most impor- 
tant tribe. 

The Aztecs, after many wanderings, overcoming in the | 
mean time the Toltecs and imbibing all their civilization, | 
noticed, according to this myth of their history, near Lake 
Mexico, in the year 1325, a royal eagle perched upon a prickly | 
pear, a serpent in his talons, and his broad wings opened to 
the rising sun. The beautiful picture thus presented to their | 
darkened minds was hailed as an auspicious omen, and upon 


| of many of the experiments of both —_— 
| fluence of light on the development o' 
| which are engaging so much attention, and the life history 


| pathology of disease. 


| 
| The demonstration of the fact was simple. 


| tubes were filled with the same Pasteur’s solution, and placed 
| in identically the same conditions, with the exception that 


| ity being due to the presence of numberless bacteria. 
| solution in the exposed tubes remuined for several weeks 


| 


These were taken by some as evidence of Indians, but erro- | the spot where was seen the king of birds was laid the site 


| Sun-god; here poetry, eloquence, and the fine arts flourished, 
| lifted their proud forms in grace and beauty, when the icy, 

demon-like hand of the Spaniard by one blow effaced peo 
and works forever.— Western Review. 


|THE ORIGIN OF THE LOWEST FORMS OF LIFE. 
| THE advocates and [on of spontaneous generation 
| have been continuing their discussion in the English and 
Continental papers, with a zeal which not unfrequently 
passes into acrimony. That staid and scientific professors, 
grave and eminent seniors, should fall to calling each other 
| hard names over the question of the genesis of bacteria, must 
| cause the judicious to grieve and the general = to smile. 
| None is more conspicuous for this weakness than Prof. Tyn- 
| dall, who, in his later answers to Dr. Bastian, does himself 


|much discredit by the supercilious and insolent tone he 


So far we have found no sculpturing in the mounds and » an important fact has been observed by Dr. A. 


| Downes, which must materially influence the interpretation 
It is the in- 
these lower organisms 


of which is assuming such importance in connection with the 
The observations relate to the effect 
| of light on the origin and development of bacteria, and have 
led to the remarkable and interesting conclusion that solu- 
tions otherwise fertile may be completely and permanently 
sterilized by the action of light alone. 

A set of test 


some were protected from light by being in in sheet 
All were placed outside a window with a southeast 
aspect. The experiment was made at midsummer, so that 
there was abundance of light. In the tubes protected from 
the light the liquid in a few days became turbid, the “a ~ 

e 


perfectly clear, and under the microscope no organisms could 
be discovered. ‘This experiment was repeated over and over 
again, and with almost uniform results. When, however, 
the amount of sunshine was small, the development of the 
bacteria was sometimes only retarded, not entirely prevented. 
The greater the amount of sunshine the greater the steriliz- 
ing effect, and a few days of full sunshine were sufficient to 
prevent entirely the development of the bacteria. It was 
demonstrated, however, that the diffused light of a room had 
a similar although less powerful influence. 

These results were laid before the Royal Society of Great 
Britain, and have received much discussion from medical 
and scientific journals. There is no doubt but that the effect 
of the light was to prevent the development of the bacteria 
by direct action on them and not on. the fluid, as when sub- 
sequently placed in the dark and fertilized these minute or- 
ganisms appeared in quantities. 

Another remarkable fact was discovered in investigating 
the effect of exhausting the air from the tubes previous to 
isolation. The removal of air was found by Tyndall to ster- 


use among the Aztecs, even the monarch Montezuma carry- 
ing a sword whose edge was of obsidian, and wielding a 
stone battle-ax. 

In one of the mounds a curious piece of mineral was | 
found. It is covered with a reddish coating of oxide, show- 
ing it to be red hematite, and is so nearly pure iron as to 
lead one to believe the mound builders knew a rude method 
of smelting the ore. Another peculiarity of this small bit 
is that from its shape one would say that it was a corner from 
a slab about 9% of an inch thick. It is hardly probable that 
the people who buried in these mounds knew anything of 
the metal iron, for it requires an intense heat to smelt the 
ore, which must in all cases be obtained by mining. 

A small piece of bone and a similar piece of flint, both 
circular, with the inside smooth, the outside polished and 
colored, were found, showing that a very delicate picce of | 
work can be done without the use of bronze implements. 
These two specimens very likely formed the ruins of some 
vessel of so delicate a make up as to succumb to time. 

Plates of mica have been unearthed, discolored with clay, 
and so disconnected from all else as to leave their use only 
a matter of conjecture. 

A very interesting specimen, and one which bears largely 
upon the history of this people, ts a large conch shell, nine 
inches in diameter and eleven inches long. Whether the | 
mound builders knew its use as a winding Tam, or whether 
its fantastic shape and colors attracted their attention to it 
as a plaything or ornament, is immaterial; its presence in the | 
mound establishes the fact of the migratory character of the | 

pple. It must have come from the sea shore, probably 
sae the eastern, as will be shown further on, 

One of the important relics is made of greenish-blue slate 
and is what is known as a “‘skinning knife” or ‘scraper,’ 
the grooves running across it in various directions showing 
a rude attempt at ornamentation, while the hole drilled 
through it shows its means of attachment to the person. 
The ‘‘ knife,” as its name indicates, was used for skinning 
animals, and for this purpose one of its edges is beveled or 
sharpened, the fine lines upon its surface showing contact 
with sandstone. Another use may have been in scraping 
the hides. What the ornamentation was to picture is myth- 
ical, though a decidedly strong imagination can form the 
imperfect outline of a head for either a bird or seal. 

nother remarkable instrument found is a circular disk 
of a peculiarly fine grained stone, with a groove around the 
edge, and a partial perforation at the center. It is 2°4 inches 
in diameter and one inch thick. The stone of which this 
implement is made is rather soft, and contains much lime. 
We learn from accounts of excavations other than this we 
are attempting to describe, that in most cases these stones, 
used for drilling, resembling the jeweler’s tool of to-day, 
were hollow disks, in which were inserted ‘‘ bores” made of 
a species of cane growing in the southern part of the conti- 
nent. [ow the hole in the disk was made for the reception 
of the “‘ bore” isa mystery. The fine polish given to the 
disk indicates the laborious use of sand and water. 

We next have a relic which is characteristic of the mound 
builders, and establishes beyond a doubt that the remains 
found do not belong to the North American Indian. These 
**pipes” are often made of the very hardest stone, and are 
found all over the Western States wherever mounds of this 
character are located. The stem and bow] are always in one 
piece, the bowl being often sculptured in the ‘‘ mound- 
pipes,” while the pipes of the Indian are plain, the bow] and 
stem being separate pieces. 

The mound pipe found has a plain bowl, and is of the 
ordinary character af such pipes. The manufacture of these 
pipes must have been no small work, for we know that the 
people were ignorant, in the time of the present mound | 


neously, for it is known that the conquerors found them in | 


| 


ilize Pasteur’s solution effectually, and the explanation ap- 


of the future city. From this time art and letters were cul- "pears to be that the absence of oxygen is incompatible with 


tivated, and there was enacted that miraculous story of grand- 
uer and civilization equaled only in the legends of romance | 


}and mythology. 


From direct examination of the works of the mound 
builders the oldest and most primitive forms are found in 
the extreme South of the continent, a fact in direct opposi- 
tion it seems to the tradition existing in the time of the con- 
me ag that the inhabitants of Mexico came from the 

Yorth. | 

The theory in regard to the direction of motion of the in- | 
vaders of Anahuac or Mexico is, and all the excavations tend 
to substantiate it, that the people who anciently inhabited | 
Mexico did come from the South, passing through Mexico 
into the Valley of the Mississippi. Wandering over this 
fertile field, then much warmer than now, they penetrated 
the more northern parts, discovering the Great Lakes and 
the well-known copper mines of this region. Here they re- | 
mained for a time, and were either driven again into the | 
valley by the cold storms of the climate or some invading | 
and stronger people. Thus successive swarms of peaceful | 
people recrossed the Great Monarch and his well watered 
valleys, finding a final resting place in the fastness of Mex- 
ico. The Jast tribes to leave the minesin the Northeast were 


| tribes afterward known as the Aztecs, whocarried with them 


the highest degree of civilization then reached, shown most 
clearly by bronze implements. The Aztecs were probably 
driven from their northern homes by the North American 
Indian. 

In these mounds we have found no bronze implements, 
but metals beaten into thin plates, as silver and copper, 
hence we conclude that, as the Toltecs knew the partial use 
of the metals, but were not in the bronze age wholly, it must 
have been this people who made the mounds in question 
upon their return journey to Mexico. This would give to 
the mounds, according to the tradition heretofore stated, an 
age of about ten centuries. We cannot presume too much, 
however, upon the superior knowledge of the Aztec tribes 
on leaving the Lake Superior regions; all theirs may bave 
been built up after reaching Mexico, though this is hardly 
probable. In case these mounds were made by the Aztecs, 
their age would be reduced to about six centuries. 

This people, then, be they Toltecs or Aztecs, who erected 


these mounds for their dead, and who possessed the primi- | 


tive culture shown by these few relics, passed on from 
these fertile valleys of the Mississippi into the tropical climes 
of Anahuac, there to enact a storied history made known to 
the world by the genius of the immortal Prescott. Romance 
nor fable presents so varied and so brilliant a picture. 

Upon their arrival in this land of enchantment a mighty 
god, Quetzalcoatl, came across the waters in a ‘‘wizard ship 
mude of serpent skins,” and taught them agriculture and the 
further use of the metals, as well as the art of government. 
The whole land was turned into a beauteous Eden, teeming 
with delightful grass-carpeted groves and the most delicious 
— while nature adorned herself in varied and fantastic 
colors, 

Here in this Elysium they developed their incongruous 
religion, associating with pure ideas of the true God the 
dark rites of human sacrifice. Here, in the blind supersti- 
tion and fanaticism of their natures, they tore the palpitat- | 
ing heart of the victim from his body and in mad frenzy 
cast it at the feet of their god, afterward spreading the fles 
of the human and brother in a feast, teeming with delicious 
beverages, before his friends, and where this same inhuman 
sacrifice was performed might be seen the peaceful, pleasant 
picture of children wreathing the statues of the gods with 
flowers and feeding the sacred fires. Here mighty temples 


and palaces arose, covered with the most delicate gold and | rene, SeycheHes, and Galapagos, with 


silver casings, reflecting in all their glory the rays of the awful 


| before daybreak another web was read 


the existence of the bacteria. So potent is the effect of the 
removal of oxygen, that it was found that all experiments to 
ascertain the influence which removal of surrounding air had 
on these experiments on light failed when Pasteur’s solution 
was employed. Urine, however, was discovered to be far 
less readily sterilized by a vacuum, and by employing urine 
the remarkable fact was discovered that in the absence of an 
atmosphere around the tubes, light exercises no sterilizin 
influence whatever. Specimens of the same urine, isolat 
to the same degree, but preserved in vacuo, became turbid 
from bacteria as rapidly as others incased in lead. 

Such experiments show conciusively that agents are at 
work in the evolution of organic forms, which as yet we but 
partially appreciate, and that it is altogether premature to 
swear by the dictum of either party to the question. We 
must wait and study.— Medical and Surgical Reporter. 


WHAT A SPIDER EATS PER DIEM. 

Iy order to test what a spider can do in the way of eating, 
we arose about daybreak in the morning to supply his fine 
web with a fly. At first, however, the spider did not come 
from its retreat, so we pecped among the leaves, and there 
discovered that an earwig had been caught, and was now 
being feasted on. The spider left the earwig, rolled up the 
fly, and at once returned to his “ first course.” This was at 
half past 5 a.m. inSeptember. At 7 A.M. the earwig had 
been demolished, and the spider, after resting awhile, and 
probably enjoying a nap, came down for the fly, which he 

ad finished at 9 a.m. A little after 9 we supplied him with 
a daddy-long-legs, which he ate by noon. At 1 o'clock a 
blow-fly was greedily seized, and then immediately, with an 
appetite apparently no worse for his previous indulgence, 
he commenced on the blow-fly. During the day and toward 
evening a great many small green flies, or what are popu- 
larly termed midges, had been caught in the web; of these 
we counted one hundred and twenty, all dead and fast _pris- 
oners in the spider’s net. Soon after dark, provided with 
a lantern, we went to examine whether the spider was suf- 
fering from indigestion, or in any other way, from his pre- 
vious meals; instead, however, of being thus affected, he 
was employed in rolling up together the various little green 
midges, when he took them to his retreat and tea. This pro- 
cess he repeated, carrying up the lots in little detachments, 
until the web was eaten, for the web and its contents were 
bundled up together. A slight rest of about an hour was 
followed by the most industrious web-making process, and 
to be used in the 
same way. Taking the relative size of the spider, and of the 
creatures it ate, and applying this to man, it would be some- 
what as follows: At daybreak, a small aliigator was eaten; 
at7 a.M., a lamb; at 9 a.M.,2 young camelopard; at 10 
o'clock, a sheep; and during the night 120 larks. This, we 
believe, would be a very fair allowance for a man as 
twenty-four hours, and could we find one gifted with suc 
an appetite and digestion, we can readily eee how 
he might spin five miles of web without killing himself, 
provided he possessed the necessary machinery.—New ra. 


Dr. GuNTHER’s researches conclusively show that the liv- 
ing gigantic tortoises of the Galapagos are more nearly allied 
or related to the extinct tortoises of the Mauritius than those 
living in Aldabra. This generalization of Dr. Ginther’s 
tends to show that there must have been several distinct 
groups and centers of Testudo ranging widely ever the 
globe, and that some of each still survive in localities 
widely removed from each other; such being the Masca- 
found at 
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DR. LEVIS’ EXTENSION APPARATUS. 


Tue application of the ayy of weight extension to 
the treatment of fractures and in diseases and deformities of 
joints is of such importance as to require more effectual and 
convenient apparatus than is ordinarily used. It is desirable 
that the mechanical appliances for this object should be 
convenient and inexpensive, portable, not cumbersome, and 
readily and securely applicable to various forms of 


It is also important that the amount of tension 
by weight can be estimated and varied to the requirements 
of the case. 

All these requisites are Secured in an accurate and me- 
chanical manner by the apparatus devised by Dr. R. J. 
Levis, of Philadelphia, Pa., which has been used for a num- 
ber of years in the Pennsylvania Hospital, and also to some 
extent in the hospitals of London. 

The wood-cuts will render a full description of the — 
ratus unnecessary. An adjustable clamp holds in position 
the upright rod which supports the puliey. The rod and 
pulley can be adjusted at any required elevation. The 


or couches. 


clamp will p either a wide or narrow bar at the foot of 


dyspepsia. Often, indeed, it is the trouble in the digestive 
system bt ot out to us the uterine lesion until then 
not recognized. Moreover the frequency of dyspepsia among 
women explains itself by the frequency of uterine disease. 
Taking up ail the other organs of the body we cannot find a 
single one that may be seized with disease without there 
immediately being a sympathetic disarrangement of the 
stomach. Dees cirrhosis, albuminous nephritis, or even pul- 
monary phthisis come en? Directly the functions of this 
viscus are perverted. 

Il. The etiological value of dy: ia in diathetic diseases. — 
We have now seen how lesions of the stomach influence the 
various systems of the economy, and to what extent this in- | 
fluence exerts itself; and likewise how certain prolonged | 
diseases act on the functicas of this organ. We shall now 
examine the relations that exist between dyspepsia and con- | 
stitutional affections. 

Are functional troubles of the stomach the cause or only 
the premonitory ea rane of a general disease? Such is the 
first question that we have to study and to resolve. As regards 
tubercles, opinions are divided; here is what Bennett says on 
the subject: ‘‘ If we observe attentively the causal circum- 
stances from which phthisis most often takes its origin, we 
remain convinced that it is to a trouble with the digestive | 
functions, to an incomplete assimilation of food, that the de- 


lesion of the uterus without there being at the same time | 


| mitted 


All that we have said as regards tubercle may be as per- 
fectly well applied to cancer. Functional troubles of the 
stomach are often a precursory sign, a forerunner of that 
organic disease. Beau is not at all of this opinion. Accord- 
ing to him the cancerous diathesis is only manifested by its 
characteristic lesions when the economy is deteriorated by an 
antecedent dyspepsia. Every author, says he, recognizes 
clearly the influence of moral causes on the production of ex- 
ternal cancer. If we carefully analyze the facts we observe 
that the moral cause entails immediately after it a dyspeptic 
state, and it is at the end of a variable time after the exist- 
ence of the gastric symptoms that we see the characteristic 


| slgne of the cancerous lesion appear on the exterior of the 


As ey carcinoma of the stomach, it is generally ad- 

that repeated dyspepsias play an occasional role, 
being the preponderating cause in its production, with the ex- 
ception of morbid individual predisposition. It seems. more- 
over, very rational that perpetual irritation of au organ might 
some time lead to the production of a chronic disease. Such 
is the history of all tumors. As regards cancer of the exter- 
nal regions, we are surprised that an observer so judicious as 
Beau should attribute its origin to dyspepsia, for digestive 
troubles are the exception in external cancer. They appear 
only when the economy has been already infected with the 
diathesis, and often the patients even succumb, having 


velopment of this disease must nearly always be attributed.” | grown yellow and emaciated, without having presented the 
M. Bouchardat holds the same ideas; according to him, pul- | least derangement in their stomachic functions. Above all, 
monary phthisis has for an essential cause either a fault in the opinion of Beau should be applicable to uterine cancer; 
the digestive functions or a disturbance in assimilation. | it is true that in this organic disease dyspepsia is the rule. 
Beau, who has written so much and so well on dyspepsia, But in that case does it play, as he pretends it does, the role 
regards gastric troubles as a determining cause of pulmonary | of exciting cause? Assuredly not, for every one knows that as 
phthisis. He cites in support of his opinion the history of a | soon as the uterus is affected, as soon as it is the seat of any 
young girl who became tuberculous after having suffered for | lesion whatever, there is a sympathetic disturbance on the 
five months with a disease of the stomach. It is evident that | part of the digestive tract and of the stomach in particular. 
when such a long interval elapses between the dyspepsia and | It seems to me, therefore, in the example that we have 
the appearance of tubercle we may believe with some show | chosen, as well as in many others, that dyspepsia can only be 
of reason that the digestive troubles are the cause and not the | regarded as the effect and not the cause of the organic 
effect of the pulmonary — but there must exist besides | lesion. 
a certain individual predisposition. For every day we see It is in arthritic disorders that the semeiological value of 
people, affected with dyspepsia for many years, who grow | dyspepsia seems to me to be best established. It is not neces- 
thin, become anemic, presenting even cedema of the lower | sary to repeat here all that bas been said on the etiology of 
limbs, and who die without our being able to find in the | gout and gravel, although it must be recognized that all that 
or elsewhere a single tuberculous granulation. as been written on the part taken by bad hygiene and vicious 
M. Hérard and Cornil, in their remarkable work on /|alimentation as productive agents of this diathesis is very 
phthisis, place functional disorders of the stomach in the | much exaggerated. To hold that an animal nourishment 
prodromic period of pulmonary tuberculization. We some- | and insufficient exercise is a predisposing cause of gout or 
times see, say they, loss of appetite and vomiting appear be- | gravel is well enough; but to go beyond this is to put forth 


lun, 


fore the local signs of phthisis, and simulate in these cases | 
a _—- affection of the stomach, while most often it is simply 

a loss of tone in that organ. Thus according to these two 
| learned practitioners dyspepsia is a sign and not a cause of 
eee coming on, like many other symptoms of a different | 

ind, in the beginning of this disease. 

Andral professed almost the same opinion; he had re- 
marked that morbid phenomena which appertained to 

| gastritis, such as nausea and vomiting, were sometimes de- 
| veloped in the midst of a state of perfect health, and were 
| followed after a longer or shorter time by the characteristic 
symptoms of tuberculization. 

It is an undeniable fact, found after careful examination, 
that the number of authors who attribute the origin of pul- 
monary phthisis to dyspepsia is very large; but we should | 
add that this number would not be so considerable if they | 
could follow up the patients for a longer time, and if they 
could always carefully ascertain their antecedents. We 
should then every time see those digestive troubles which 
were believed to be independent of every diathetic disease, 
and which were treated as such, breed, in reality, a tuber- 
culous phthisis. Several times I have been a witness to this 
fact. In 1874 I took charge of a young architect from the 


the bedstead, or it can be attached to the back of a chair, to South who had been sent to me by a confrére of Auvergne. 
the end of a table, or to any object of sufficient security and He had suffered for several months from an excessive flatu- 


steadiness, 

The amourt of weight-extension is simply effected by a 
series of one-pound weights, through the center of each of 
which a hole is drilled, and the weights slide on a rod bent 
into the form of a hook at the top for catching in a loop in 
the extending cord. 

The clamp can be reversed so as to grasp an under edge 
when such hold is more convenient. 


THE RELATIONS OF DYSPEPSIAS WITH CONSTI- 
TUTIONAL DISEASES. 
By Dr. J. Corntiton (of Vichy). 
[Translated from Le Progrés Médical.} 

I. From a physiological standpoint, the stomach occupies 
avery large place in the economy, for it is on the regular 
performance of its functions that the perfect action of all our 
other organs depends. The principal agent in digestion, it 
causes to enter into the circulation the reparatory principles 
necessary to a the daily losses and to maintain the 
forces in a constantly equable condition. In assisting as- 
similation it arrests the progress of disassimilation, and thus 
establishes the equilibrium between the receipts and the ex- 
penditures. 

Its role is then important, since it is connected intimately 
with that of every apparatus without exception; it follows 
that if it becomes diseased, all the other organs arestruck by 
a counter-blow, both in their normal constitution and in their 
natural functions. Therefore it is that in old dyspeptics there 
comes on general debility with atrophy of the muscles, and 
hypochondriasis and melancholia supervene on account of the 
trouble caused in the nervous system; again, the blood being 
less rich in globules, anemia declares itself; and finally, the 
organs of sense no more receiving their —— stimulus, 
—- and impressions are more vague and less com- 
plete. 

The functions that are normal-to the stomach explain to 
us perfectly the state of general illness produced when the 
viscus is directly Gaeaaelt What is more extraordinary is 
that it participates in the maladies of other organs. Indeed, 
an acute disease of any part of the system whatever cannot 
persist for any length of time without dyspepsia coming on: 
pneumonia, acute affections of the pleura and of the bronchi 
are striking examples of this peculiarity. It suffices, more- 
over, that there should only be a fever, without any accom- 


panying inflammation of an organ, for there to be immediately | 


a disarrangement on the ey of the stomach. Do we not see 
every day ple attacked by intermittent fever, havin 

anorexia and vomiting during the time the attack lasts, — 
eat with appetite as soon as it has passed off? The 
sympathy of the stomach for everything with which it is con- 
nected, far or near, shows itself to its greatest extent in 
chronic diseases. The uterus is the organ the diseases of 
which it sympathizes with soonest and most surely, so much 
80 that we may state without fear that there cannot be a single 


| lent dyspepsia, with emaciation and general loss of strength. 


theories that are contrary to truth and to observation. 
Heredity is, in the immense majority of cases, the real cause 
of the uric diathesis. Neither am I of the opinion of Bence 
Jones, who believes that uric gravel is invariably the result of 
a true dyspepsia, of an imperfect digestion of the azotized 
elements, occasioned by the animal diet. If this opinion were 
entirely correct, gout and gravel would be the habitual state 
of the greater portion of the inhabitants of cities, who live 
almost exclusively on animal flesh. Notwithstanding this 
“2 are not all arthritic. 
he dyspepsia is most often the effect of the uric dyscrasia 
for the same reasons as certain manifestations of another 
order. What confirms me in this idea is that frequently 
it alternates with gout, the dyspepsia ceasing the moment that 
the attack of gout commences, and during the whole time of 
its duration it does not give a sign of its existence, coming 
back again as soon as the crisis has disappeared. This is so 
true that very many gouty patients announce the appearance 
of their articular attacks from the first cessation of certain 
feelings of discomfort, and notably from the return of the 
appetite, which was lost foralong time. Thus it is that I 
have seen, more than once, patients, in whom there existed a 
well marked want of appetite, eat abundantly on the verge of 
their attack of gout. 
Clinical facts showing that dyspepsia is in the highest de- 
gree one of the first visceral manifestations of the uric dia- 


tion of our waters, I have no fear in asserting to the fami 


His | was, moreover, covered with anthraces, whichI in-| thesis are numerous. I will cite some which have occurred 
cised. The patient had coughed a little for some time, was ' to me personally. In June, 1875, I took charge of a es 
| very subject to bronchitis, but he had no night sweats, and| man from the department of Hérault who suffered for ten 
never had spit up any blood. I prescribed the spring water | years from the vomiting of bilious and glairy matters; his 
| to him in very feeble doses, following the advice of his physi- | appetite was medium, — difficult; he had acid eructa- 
cian. I treated him thus for three weeks without obtaining | tions during the day. e related to me that above all his 
the slightest amelioration. At the end of the season he de- other symptoms he had slight lancinating pains almost con- 
parted for Paris, where he passed the winter. Seven months | stantly in the knees and in the toes. He left Vichy without 
after his departure a physician to whom I had recommended having obtained the slightest amelioration; four months 
him informed me that the patient had nearly succumbed to | after his departure he was seized with a very violent attack 
a pneumonia of the right side, and that my fears of phthisis | of gout which kept him in bed for three weeks. I saw him 
were unfortunately realized, for since the appearance of the | again the following year. The stomach troubles had entirely 
acute inflammation the emaciation had made rapid progress, | cea 
and M. D. presented at the apex of the chest unmistak-| In the commencement of June, 1876, 1 saw a merchant 
able signs of tuberculosis. This summer I have seen a/ from the department of Jura who came to Vichy every year 
| stranger of the age of forty who had been sent to Vichy for for the cure of his gout. Under the influence of our waters 
| the cure of dyspepsia of about a year’s standing, and which | the attacks were rendered less frequent and less violent, so 
|had caused extraordinary emaciation with debility and | much so that during the course of the a he 
diarrhea. This patient did not present, on auscultation of the had not had an attack, contrary to his habit. ut on the 
| chest, either abnormal respiratory murmurs or rales, and | other hand, severe phenomena on the part of the stomach 
| moreover he did not cough. He had some aphthous patches | showed themselves: every morning he vomited a large quan- 
in the mouth, which disappeared rapidiy. Without being tity of bile mixed with alimentary substances incompletely 
able to decide absolutely that the patient was phthisical, || digested. For eight days he was, moreover, tormented by 
consulted over the case with a confrére, who coincided in | hallucinations of hearing and of vision accompanied by noc- 
wy apprehensions as regards the possibility of tuberculosis. | turnal frights. I prescribed for him bromide of potassium, 
. C. remained about @ month at Vichy, and when he de- | and at the end of a week the hallucinations ce . He was 
parted every trace of dyspepsia seemed to have disappeared, | then placed on the mineral water treatment, but he left us 
so much so that I was deeply shaken in my convictions; but | without having been able to obtain any great alleviation to the 
I ascertaaned three months after he had quitted our mineral | digestive tract. This state of suffering continued until the 
springs that he had succumbed to galloping phthisis. This | beginning of winter; at that time he was atiacked with a 


verified my predictions. violent seizure of gout in the feet, the knees, and the auricle 
Can we see in the two cases that I have just related any- | of the right side, and the gastric troubles disappeared. I saw 
thing else than dyspepsia announcing the appearance of a | this patient again last year, and he no longer complained of 
constitutional disease of which it was one of the first morbid | anything on the part of his stomach. 
manifestations? Evidently not. For if, with strictness, we he third example of this kind of displacement was in a 
can admit that gastric troubles, continuing from as-far back | young man from St. Etienne, who became dyspeptic after 
as a large number of years and having caused great disorders | a long residence in England, on account of the living, said he, 
in general nutrition, may be capable of favoring, in time, | but adding that he was the son of an arthritic parent. When 
the generation of tubercle, why may not the same thing take | I saw him for the first time, he digested badly, had frequent 
— when the affection of the stomach has only dated back | eructations, and complained of acidity at certain times dur- 
|forsome months? As for ourselves, the appearance of dys- ing theday. He remained at Vichy three weeks, carefully 
pepsia in individuals predisposed by their antecedents, the | following out the mineral treatment without obtaining the 
stubbornness with which it resists every appropriate method least relief. At the time he left he had a slight attack of —_ 
of treatment, is a sign of great comaieltaiet oa Besides, in the right | som Immediately the digestive troubles 
I do not hesitate to re these digestive troubles as the pre- | improved. I have not seen this patient since his departure. 
cursor of pulmonary phthisis. Such is the conviction I have | the three cases of which I have just spoken it is impossi- 
had in the following case: This year I have had under my | ble to admit that the dyspepsia was the primary cause of the 
| care a young girl of eighteen, affected with dyspepsia with | gout, while it is quite rational to believe that the gastric 
| constipation for about eight months. She has already lost a troubles were, with two of these patients, the initial manifes- 
| brother and a sister from chronic phthisis. Notwithstanding tations of the uric diathesis; that, under certain therapeutic 
| the good condition of the chest, notwithstanding the excel- | or spontaneous influences, they disappeared to be replaced by 
|lent results that this patient has derived from the a |an attack of frank gout. This isso true that the moment the 
y.| seizure came on the digestive disorders 
As regards the rheumatismal diathesis, it is the general 
opinion that the dyspepsia which precedes, accompanies or 


that the invasion of tubercles is to be expected. We shall see 
how the future will answer our prognostication. 
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immediately follows certain of its manifestations is the effect | 
and not the cause of that constitutional disease. We will not | 
dwell any longer on this point. 

(To be continued.) 


ABORTION IN COWS. 
By L. FRanx, Director of the Vet. Inst., and Professor at the | 

Agricultural Department of the Polytechnicum in Munich. 

Translated from the Deutsche Zeitschrift fir Thiermedicin, 
By J. Gertu, Jr., of Newark, N. J. 

WE have diseases which endanger the life of cattle very 
little, and can hardly be compared with the dreaded pestilen- 
tial diseases which attack them, but still they have an im- 
portant effect on the regular management of breeding, and 
therefore seriously damage agriculture by their yearly spor- 
adic appearances. While these pestilences endanger or ruin 
the capital invested in animal life, there are others which not 
only destroy the profits expected from breeding, but also 
cudanger the capital at thesame time. To the latter belongs 
the frequent occurrence of abortion among cows and mares. 
Through abortion—although statistics in this direction are 
entirely wanting—the stock raiser often has tosuffera greater 
loss than by an epizootic disease. This is not only the case 
here, but also in foreign countries, where we are constantly 
hearing similar complaints. It is essential to the progress of 
medicine always to endeavor to seek the exact causes of dis- 
eases, for we can only by this means expect a successful 
treatment after we are intimately acquainted with the enemy 
with which we have to fight. With abortion it is of particu- 
lar importance that we should become well acquainted with 
its causes, since the whole treatment rests upon their removal 
and preventives. 

It is a well known fact that a large number of external cir- 
cumstances, such as feeding with improper food and the like, 
can produce abortion. This form of abortion, although often 
acquiring great extension, especially through the distribution 
of unwholesome food, is what I should call ‘‘ sporadic abor- 
tion,” in opposition to infectious abortion, which is produced 
by the action of infectious matter. The latter form of 
abortion receives the most attention at the present - and 
is of very great importance to agriculture. We will next 
look somewhat closer at the causes of sporadic abortion, in 
order to get a better understanding of the etiology of infec- 
tious abortions. It isknown that all stimuli producing a 
contraction of the uterus can finally lead to abortion. A 
very important fact is that the uterus, even in the various 
stadia of pregnancy, possesses a different degree of irritabil- 
ity, and that a non-gravid uterus can only be contracted 
through strong irritations, while the least irritation is suf- 
ficient to produce this effect in agravid uterus. It isknown 
that the irritability of the uterus proportionally increases 
as pregnancy advances, and that these irritations, which 
are always found in the way, finally lead to contrac- 
tions of the uterus and natural birth, We know that the 
irritability of the uterus increases with the temperature of 
the body, certainly within physiological limits, and decreases 
with decrease of the temperature. It is also known that the 
contractibility of the uterus can be annulled through car- 
bonized blood. From the preceding it may easily be under- 
stood that under all circumstances, where the temperature 
of the body is continually being increased, and where blood 
of the above mentioned character is being formed at the same | 
time, abortion is liable to occur. 

By quick movements of animals in pregnancy, by continual 
overwork, and in morbid conditions, where the excretion of | 
carbonic acid is rendered more difficult, and where a higher 
temperature is existing, the case is the same; for example, 
by phthisis, influenza, etc. The frequent abortions follow- 
ing these conditions are easily explained. Colic and tym- | 
panitis also are often followed by abortion. Its origin is 
not so much dependent upon the large expansion of the in-| 
testine as in the retention of carbonic ae It may be men- | 
tioned that the respiration in this case is doubtlessly rendered 
very difficult through the considerably expanded abdomen 
in pregnant animals, and would be rendered still more diffi- 
cult where it is not counteracted by the powerful heart action 
and general hyperemia. 

Among pasturing animals, abortion is often produced to a 
large extent by their partaking of frosted grass, frozen pota- 
toes, etc. Evidently the cause of this phenomenon is in- 
fluenced by cold, Herrmann and Gantz have proved that 
severe anemia of the stomach and intestinal caval may arise 
through the direct action of cold, which may extend to the 
pregnant uterus. _-Oterine contractions may be relieved by 
sudden fluctuations in the quantity of blood supplying the 
uterus, or by a sadden appearance of anemia. 

Abortion is frequently caused by the partaking of blighted 
food, Some parasitic fungi which are found upon cereals 
are said to cause it. The rye fungus (sclerotium clavus) is 
the most common. (See IENTIFIC AMERICAN SUPPLE- 
MENT, No. 127, page 2026.) In some years’ growth it is not 
only to be found upon rye, but also on other gramineous 

lants, such as breme-grass (bromus), English rye-grass (lo- 
ium perenne) and others. One form of the rye-fungus, the 
**claviceps microcephala,” is found in some districts in extra- 
ordinarily large quantities upon reed grass (spartina). In 
countries where pregnant animals have to pass over the com- 
mons, or places where such straws have been outspread, it 
has been noticed that abortions are quite frequent. In coun- 
tries where Turkish corn is cultivated to a very great extent, 
a fungus found upon maize has been noticed to cause abor- 
tion frequently. Twenty-four grammes of the latter given 
in two age have been sufficient to cause abortion in two 
dogs. Other food, which has been spoiled by fungi, can also 
produce abortion. The cause of such abortions is generally 
to be sought in the fungi or their production. There are a 
large number of other poisons, mostly of an organic nature, | 
which act ina similar manner. It is very interesting to see 
how abortion generally sets in by the daily consumption of 
the smallest quantities of certain poisons. Lesdiing to this, 
large doses of these poisons are not always neces in order | 
to produce such an action; it is a fact that a kind of cumu- 
lative action can easily take place. In the human subject 
very interesting observations have been made in this direc- 
tion. 

By Dr. Ludwig Hirt it was statistically proved that abor- 
tion is very frequent among females pon: yed in lead, phos- | 
phorus, arsenic and aniline factories. n a lead factory 
there were, out of 141 pregnant females, 82-85 per cent. who 
aborted. Hirt has experimented with aniline on pregnant 
rabbits and dogs, and found that aniline produces abortion 
in an extraordinary manner. The longest period which took 
place between the administering of aniline and abortion was 

ourteen hours. It was discovered that certain poisons can 

radually penetrate into the body of the young. Lead was | 
ound in the embryo of mothers who were working fa rooms 
in which the air was impregnated with the metal. It cannot 


be doubted that the child suffers where t' ) mother lives in a | 


| stated cases. 


poisonous atmosphere. Statistics collected by Dr. Constan- 
tin Paul show that seven hundred and eighty-five (785) 
children were born dead, respectively aborted, out of one 
thousand (1,000) borne by women employed in lead factories. 
Is it not very likely that similar circumstances may take 
place among our domestic animals ? And is it very probable 
that through the continual partaking of small quantities of 
poisons, such as septic substances, which are often scattered 
extensively in stables, a similar pernicious state should 
— form itself in the embryo without injury to the 
ealth of the mother ? 

I do not wish to state any other cases which are apt to be 
followed by abortion, such as mechanicai injuries, physical 
influences, or the placenta becoming diseased, diseases of the 
ovary, etc., but will pass directly to the consideration of in- 
fectious abortion. 

Cases of abortion have for a long time been observed 
where none of the above mentioned causes were known to 
produce them. Cases have been noticed in model stables, 
where animals aborted from soured food, one after the other, 
while in neighboring stables no abortions were observed 
from the same food and the same dietetic regimen. We may 
often observe abortion to extend in a certain succession from 
one cow to another. While changing of food has little or 
no action in these cases, abortion may nevertheless be sud- 
denly checked by removing those animals which have not yet 
calved into another stable. Naturally observations of this 
kind can only be made on large farms, possessing a number 
of cattle, where a number of animals calve at the same time 
or at short intervals. On small farms, where young calves | 
are born only at very long intervals, this singular —— is 
less apparent; Johne* has observed and described a case of 
this kind, where through a sewer abortion spread from one 
cow to another. 

Thannenhauer} has also drawn attention to the fact that 
whenever a cow casts prematurely, the neighboring cows 
were the first to follow; and supposed that it was caused by 
infection. A number of cases where abortion was suddenly 
checked by removal of the animals into different stables 
speaks decidedly in favor of the idea that there must have 
been something contagious existing in the stable which pro- 
duced abortion; consequently one feels justified in assuming 
the presence of some infectious matter. Finally the ques- 
tions come before us: 1. What is this suspected infectious 
matter, and from whence does it emanate ? and, 2. In what 
manner does it penetrate into the pregnant animal, and thus 
produce abortion ? 

While the question whether there is actually such an in- 
fectious matter existing must be answered in the affirmative, 

et we soon become aware of our own ignorance by attempt- 
ng to ansWer both these questions: What is the infectious 
matter producing abortions, and where does it originate? 

I will here state a very important experiment of Branert 
and thus try to answer the above questions. 


longer action than is the case in anthrax, the infectious mat- 
ter can manage to penetrate from the vagina to the uterus, 
and ‘hrough the amnion into the amniotic fluid, and even 
into the blood of the young. ‘The following supports this 
opinion, viz.: that the lambs of sheep affected with variola 
cannot become infected through the ovine for a long time 
after their birth, and consequently must have been ‘* vacci- 
nated” in the womb. The following case of Dr. Hausman’s 
is of special interest. 

He states that in an aborted four-month old fcetus, he 
| found a large number of movable and immovable bacteria in 
the amniotic fluid, as well as in the serous effusion in the 
thorax. The amnion was closed completely. It is therefore 
most probable that they were already contained in the uterus 
and penetrated into the fetus through the amnion. Since 
the mother remained healthy, one cannot conceive that the 
bacteria penetrated from the blood of the mother into the 
fetus. It is more likely that they reached the fetus through 
the vagina. 

On this account it would be of great interest te examine 
the blood and amniotic fluid of the aborted young—as fresh 
as possible—for bacteria, and experiment with them to prove 
their infectiousness.—American Veterinary Review. 


POTASH IN AGRICULTURE. 


Ir is especially advisable to apply the potash compounds 
—nct alone, but mixed with phosphates and nitrogenous 
fertilizers. In this way the best practical results have been 
obtained. Peruvian guano, ammoniated ern, 
bone and fish, furnish nitrogen, phosphoric acid and lime, 
and, if superphosphated, sulphuric acid also. The potash 
salts supply potash with more or less sulphuric acid and 
magnesia. Such mixtures therefore would form ‘‘ complete 
fertilizers.” 

The following are the most important practical con- 
clusions concerning the use of the German potash salts as 
fertilizers: 

1. Potassium, the basis of potash compounds, is indis- 
pensable to the growth of all our cultivated plants. It has, 
at least, one specific office in the nutrition of the plant, that 
of aiding in the formation of carbo-hydrates (starch). With- 
out a plentiful supply of potash in available forms, full crops 
are impossible. 

2. The German potash salts afford at present the cheapest 
and most available supply of petash for fertilizers. The 
supply also more or less magnesia and sulphuric acid, whic 
are essential ingredients of plant-food, and sometimes defi- 
cient in our soils, and of sodium and chloride compounds, 
which latter may be beneficial or harmful, according to the 
circumstances of their use. 

8. The higher grades will be most profitable for use in this 
country, because they furnish the most potassium with the 
least admixture of inferior materials, on which costs of 


Braner, after finding bacteria in the vaginal mucus, and 
in some cases in the after-birth, of an aborted faetus, at- 
tempted to produce abortion experimentally. He brought 
small quantities of vaginal mucus into the vagina of a cow 
which had calved a day previously. About nine days later 
abortion followed. Several other observations gave a similar 
result, with the exception that abortion did not take place 
until eleven or fifteen days. 

— of these experiments two phenomena present them- 
selves. 

1. That some infectious matter actually is contained§ in 
the vaginal discharge of cows which have aborted, and— 

2. That the direct introduction of this matter into the 
vagina of a healthy cow can produce abortion. 

his fact is a matter of great importance. But it has by 


freight and handling must be paid. The chloride (muriates), 
with 60 to 84 per cent. of chloride of potassium, and the sul- 
phates, with 70 to 89 per cent. of sulphate of potash, or the 
sulphate of potash and magnesia, with 54 to 57 per cent. of 
sulphate of potash, are to be especially recommended. 

4. For potatoes, sugar-beets, or tobacco, the sulphates are 
preferable; for other crops, the chlorides, which are cheaper, 
are equally good. 

5. th order to secure uniform diffusion through the soil, 
the potash salts should be applied as long as possible before 
the crop issown. It is well to mix with earth, or to com- 

st, before applying, especially if used shortly before sow- 
ing the seed. And, in general, potash salts are well adapted 
for composting with muck, earth stable manure, phosphates, 


no means been yet decided what the infectious matter itself 
is, whether an organic ferment, as Hiller assumes, or whether 
a vegetable organism. That an apparently infectious element 
may be developed by a cow which has aborted is a sufficient- 
ly important fact to demand further attention. If we exam- 
ine other cases of abortion closer, the suspicion at once forces 
itself upon us that abortion is generally produced through 
putrefied or septic matters. Several cases are known to me 


where cows aborted that were standing by the side of a cow | 1.6 pest decided by actual trial. 


whose secundine had become decomposed. 

The case of Johne’s confirms the above; for, in his case 
also, abortion extended from a cow which had remained sick 
for some time after the abortion. In two other cases two 
cows which were examined for pregnancy, per vaginam, 
aborted after each had been released from a decomposing 
secundine on the forenoon of the same day. Certainly in 
the latter case the objection could easily be made that this 
examination caused the abortion. This may be the case, but 
still I must explicitly mention that I have examined cows 
in great numbers for pregnancy, per vaginam, and never 
found abortion to set in, with the exception of the two above 
The following cases also seem to confirm the 
above views, in which a large number of cases of abortion 
appear in flocks of sheep, caused by retention of the after- 
birth or by being accompanied by septic inflammation. 
While these views are in a high degree speculative, it must | 
however be confessed that they have a strong character of 
probability. We must make still closer observations and 
special experiments in order to clear this matter up. 

We now come to the question, ‘‘ How did the infectious 
matter gain entrance to the pregnant animal?” There can be 
only two direct ways: 

(a) The direct entrance through the vagina, and— 


fish and the like. 

6. The best results are ey obtained by using potash 
salts not alone, but with other fertilizers, as superphos- 
phates, guanos and fish. Mixtures of these latter with pot- 
ash salt form ‘‘complete fertilizers.” The proper use of 
potash salts is as adjuncts to other fertilizers. 

7. From 200 Ibs. to 400 or 500 Ibs. per acre of higher and 


| 300 to 600 Ibs. of the lower grades are appropriate quantities. 


tash in a given soil, can 
t will be generally advisa- 
ble to test the question by experiments on a small scale, be- 
fore making large purchases.—Pror. W. O. ATWATER, in 
Report of Connecticut Board of Agriculture. 


8. The question of the need of 


FORMULAS FOR FERTILIZERS. 


Hon. Levi Stocksrimes, Professor of Agriculture of the 
Massachusetts Agricultural College, Amherst, publishes the 
following formulas, by means of which the farmer may 
compound his own fertilizers, and thus save to himself large 
amounts now paid to those who make a business of prepar- 
ing these phosphates: 


To produce 50 bushels of corn more than the natural pro- 
duct to the acre, use: 

Nitrogen, 64 pounds, in the form of sulphate of ammonia; 

Potash, 77 pounds, in the form of muriate of _— 

Phosphoric acid, 31 pounds, in the form of muriate of 
superphosphates. 

‘0 grow one ton of hay to the acre more than the natural 

product, use: 

Nitrogen, 36 pounds, in the form of sulphate of ammonia; 

Potash, 31 pounds, in the form of muriate of potash; 

Phosphoric acid, 12 pounds, in the form of superphos- 


(0) The entrance through the air passages, 

The reception through the alimentary canal is very im- | 
probable. On the one hand the processes of digestion would 
most probably destroy the infectious matter, on the other 
hand the epithelium of the intestinal canal is less favorable 
to reception of the infectious matter. 

Braner’s case has shown that abortion can be produced 
through the vagina. 

This seems the most probable, as the vagina offers the 
most favorable conditions for the reception and formation of 
bacteria. But still it is difficult to comprehend how the in- 
fectious matter gains access to the young, as— 

1. Ordinary infectious matter cannot enter through the 
uninjured vagina, and it is a fact that we never find the 
mother animal complicated by infectious abortion. 

2. We know that the amnion of the young constitutes a 
filter, which can retain the most minute body at least for a 
length of time. We also know that in pregnant animals, and 
those attacked by anthrax, we never find anthrax-bacteria in 
the blood of the foetus, while large quantities of them are 


phate. 

To produce 100 bushels of potatoes per acre and their 
usual proportion of tops more than the natural proportion of 
the land, and other quantities proportionally, use: ; 

Nitrogen, 21 pounds, in the form of sulphate of ammonia; 

Potash, 34 pounds, in the form of sulphate of potash; 

Phosphoric acid, 11 pounds, in the form of superphos- 
phate. 

To produce 25 bushels of oats and the usual ———_ of 
straw per acre more than the natural product of the soil, and 
in proportion for other quantities, use: A 

Nitrogen, 10 pounds, in the form of sulphate of ammonia; 

Potash, 31 pounds, in the form of muriate of potash; 

Phosphoric acid, 8 pounds, in the form of superphosphate. 

To produce 1,500 pounds of dried leaf tobacco with the 
usual joe emg stalk more than the natural yield per 
acre of land, use: } 

Nitrogen, 149 pounds, in the form of sulphate of ammonia; 

Potash, 172 pounds, in the form of sulphate of potash; 

Phosphoric acid, 16 pounds, in the form of superphos- 


met with in the blood of the mother. Yet it seems as if, by 


* Sachs. Jahresbericht uber das Veterinarwesen, 1872. 8. 134. 

t Sachs. Jahresbericht uber das Veterinarwesen, 1870. S. 139, 

+ Val. Sachs. Jahresbericht, 1873. 8. 86. 

§ Braner found bacteria in it. But I leave it undecided, whether the 
— matter, or if the bacteria only accom- 


| phate; 

Lime, 160 pounds, in the form of sulphate of lime (lime 

| plaster). 

| These mixtures should be sown over the land broadcast 
when the ground is well prepared, before planting, and not 

| put in the hills, so that the roots may seek the food and not 
concentrate and thereby cause the ts to ‘‘ burn up. 
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OBLIGATIONS TO COMMERCE. 
NoTrwiTHsTaNDinG the fact that agriculture is at the 


foundation of national prosperity, yet that great art is under 
vast obligations to commerce in the introduction from one 


nation to another of improved breeds of animals, grains, | 


roots, vegetables, trees, flowers, and shrubs. The farmers 
of the present day, even in this country, ey realize how 
few of the present crops produced here are really indigenous 
to the soil. No civilized country has depended upon the 
grains and plants native to its territory for the support of its 
people. Indian corn, the great national crop of the United 
States, was originally obtained in Mexico, where it grows 
wild, but it has been introduced into Europe, Asia, and 
Africa, and is largely cultivated on the coast of the Mediter- 
ranean, in Turkey, India, and China. The potato is a native 
of the mountainous districts of tropical and sub-tropical 
America, from Chili to Mexico, and was first introduced into 
England in 1586. It has been truly said that the two greatest 

ifts which America has given to the rest of the world are 
fodian corn and potatoes. 

Cotton plants are natives of the tropical parts of Asia, 


Africa, and America, but the cultivation has extended far | 
into the temperate zones. Sugar-cane, originally a native of | 


the East Indies, was known to the ancient Jews, brought 
from Asia to Eurone in 625, and carried by the Portuguese 
and Spaniards to America in 1510. All the coffee consumed 
in the European and American world was originally derived 
from Arabia, though the plant itself was a native of Abys- 
sinia. Coffee plants were first carried to the West Indies in 


1726. The primitive seat of rice was on the Ganges. It is | 


now the principal food of eastern and southern nations, and is 
probably coeval with the human race. Rye and wheat are in- 
digenous to Tartary and Siberia, buckwheat was brought from 
Asia, flax from Egypt, millet from the East Indies, beans 
from the East. Turnips were not cultivated in England as 
a garden vegetable until the seventeenth century, and cab- 
bages were brought thence from Holland in 1510. Gourds 
and melons were first brought from Astrakhan, cauliflowers 
from Cyprus, asparagus from Asia, cresses from Crete, 
parsley from Egypt. Hops end spinach were first intro- 
duced in England in 1520. The Jerusalem artichoke is a 
native of Brazil, onions are oy tate and African, endive 
and radishes are Chinese, lettuce from the Levant. 

That the value of the farm animals of this country 
has been largely enhanced by the importation of choice 
specimens from abroad is too well appreciated by every 
farmer to need more than a mere mention in this connection. 
Imports of choice seeds from foreign sources have added 
millions of dollars to the wealth of the nation. A large pro. 
portion of our fruits and flowers, as well as many of our 
shrubs and trees, are natives of foreign countries. Our ap- 

les originated in Europe, the pear in the East, the peach in 
Persia, the vine and apricot in Armenia, the cherry, chest- 
nut, and mulberry in Asia Minor, and the plum in Southern 
bHurope. Of the flowers, roses came from Persia, and into 
Persia from India; the damask rose was brought in the 
crusades from Damascus. Jasmine came from the East 
Indies, daffodils, carnations, and pinks from Italy, lilies 
from Syria, tuberoses from Java and Ceylon, the aster from 
China, fuchsias from South America, geraniums from the 
Cape of Good Hope, rare plants from Japan, Mexico, and 
other countries. his list might be almost indefinitely ex- 
tended, showing on every hand our obligations to commerce 
in the introduction and interchange of new and improved 
varieties in the animal and vegetable worlds. —Boston Culti- 
vator, 


GRAPE CULTURE. 


Tue following brief, practical and condensed rules for 
the management of grapes were ~ by Dr. Whiting at 
the Farmers’ Institute, recently held at Saginaw, Mich. 


The soil best suited for the pe is decomposing shale, 
but any good clay soil thoroughly drained will do. 

The ground should be carefully prepared, and only well 
rotted manure used. 

Decomposing turf is one of the best fertilizers; when it 
can be obtcined no other will be required. 

The vines selected for planting should be good one-year- 
old layers or cuttings. They may look small, but will make 
the best vines. 

Good culture is as necessary to the vine as to corn or cab- 
bage. 

Mulching and watering the first year should not be neg- 
lected if drought iz excessive. One good soaking is better 
than many sprinklings. More water can be saved with a 
hoe than can be put on with a sprinkler. 

In planting cut the vines back to two buds, whatever its 
strength or age. 

Summer pruning consists in pinching off weak and strag- 
gling shoots in order to confine the sap to the main branches. 

The first summer allow but one main shoot to grow. In 
the fall, after the first frost, cut all the summer growth back 
within two buds of the ground. 

The second year confine the sap to two branches, and in 
the fall cut back to three buds each. 

The third P penn if your vine has made vigorous growth, a 
few stems of grapes may be allowed to mature, but better 
take off all the fruit than to suffer too much to grow. 

Too heavy bearing while young will weaken the vine for 
all future time. The trimming now depends on what kind 
of trellis you wish to cover. 

After you have obtained a good vigorous root you can 
make it grow in almost any place or shape you wish, by 
oe the branches desired tied up, and all the others 
pinched back. 

Each year a few of the strongest branches should be al- 
lowed to grow as bearers of fruit the following year. 

In trimming cut away as much of the old wood as possi- 
ble, - ta save the new, as all the fruit buds are on the new 
wood. 

You can easily tell how much to cut away by os 
your new wood up to the trellis and imagine a branch wit 
three stems of grapes for each bud. 

If you do not cut off enough in the fall, and you find that 
the vine is going to be too thick, don’t fail to attend to it 
when the new shoots are from three to six inches long, in 
the spring or while in blossom. As soon as the fruit is set 
examine the vine, spread out the new wood so that each 
bunch of _— will hang free and clear; pick off all the small 
stems of fruit, and fasten the vine securely, so that the wind 


will not destroy your crop by breaking the young and tender 
branches. 

When the wood has grown so that there are three leaves 
beyond ‘he last bunch of grapes examine the vine, select the 
branches you wish to save for fruit bearing the coming year, 
and keep them tied they as long as you 

ends of the 


wish to make use of. er bearing branches 


| should be pinched off as they reach this point, ‘three | age stamps, which should be read by all, and their number 


| leaves beyond the last stem of grapes.” 
Break off all shoots and laterals as fast as they make their | 
appearance, but on no account injure the leaves on the bear- 
ing canes. 
~The will color but not ripen if the leaves are de- 
| stroyed. 

Grapes for fall and winter use should be picked as soon 
| as ripe, and when perfectly dry packed in fine, dry sawdust. 
Select your box or jar, cover the bottom with sawdust, then 
layers of grapes and sawdust alternately until full. Kee 
in the coolest place you can find free from frost, un 

wanted for use. 


IMPORTANCE OF THE CATALPA TREE FOR 
ECONOMIC PLANTING. 


By C. 8. Sareent, Director of the Arboretum of Harvard | 
University. 

Tue Catalpa (Catalpa bignonioidus), ane known and gen- 
erally planted as an ornamental tree, has of late years begun 
to attract considerable attention as offering peculiar advan- | 
tages for economic planting. The wonderful durability of | 
the wood of this tree, long ago puinted out by General Har- 
rison, but until lately imperfectly understood ; its rapid 
growth in good soil, and freedom from the attacks of in- 
sects, make the Catalpa a most promising subject for gen- 
eral planting in rich, strong soil in any portion of the United 
States south of the 42d parallel. Further north it often suf- 
fers in severe winters, especially when young; and in the New 


should be legion, who intend planting this tree. Mr. Bar- 
ney has favored me with several large and instructive sets 
of wood specimens of the Catalpa, with which I have been 
able to enrich the principal museums of economic botany 
in this country'and Europe.—New York Tribune. 


A FRUIT EVAPORATOR. 


THERE are several forms of these fruit evaporators, but 
this is the oldest, and is a good type of them all. It is an 
upright wooden shaft or tower erected in a_ three-sto 
building. At the base is some form of hot-air furnace, with 

roper inlets for fresh air. The air ses over the furnace, 

comes heated, and ascends through the shaft and escapes 
at the top of the tower. When the temperature of the in- 
terior ranges from 250 to 300° Fahrenheit, a tray of fresh 
fruit is suspended on the elevating chains just above the 
furnace. At this temperature the fruit would be cooked in- 
stead of dried, were it not for the fact thai it is dripping 
with moisture. It is bathed in a steaming vapor and begins 
to dry, not on the outside, but from the inside first. he 
air, saturated with water, keeps the pores of the fruit open 
and the surface unchanged. There is no formation of a 
hard, dry, and discolored skin, as when fruit is dried in the 
open air. In this high temperature, in a few minutes, the 
fruit would begin to cook; but before this can happen, the 
elevating chains are moved and the tray is raised about 
thirteen centimeters (five inches), and another tray is placed 


England States, except in exceptional situations, the soil is below it. The first tray is now shaded from the direct heat, 


not rich enough to make the planting of this tree as profit- | and the lower tray gives off clouds of vapor that rise and 


able as that of many others better suited to reach maturity 
in that section of the country. 

The wood of the Catalpa is soft, light, close-grained, and 
| susceptible of a good polish. In epee pape it closely 
| resembles chestnut, but unlike that wood it is easily “filled,” 

and shows none of the tendency to warp or start which ren- 
ders chestnut unfit for the best cabinet work. Should the 
| wood of the Catalpa ever reach the market in quantity, it 


| will rank with butternut far cabinet and architectural work, | 
and will make a valuable addition to the hard woods now so 


bathe the fruit above in a hot and steaming atmosphere. In 
a certain number of minutes, regulated by the heat, the kind 
and quality of the fruit, and the state of the weather, the two 
trays are raised another thirteen centimeters, and another 
fresh lot of fruit is inserted below. The first lot is still more 
shaded from the heat, but remains in an atmosphere satu- 
rated with moisture from the new supplies below. Thus the 
fruit rises a few centimeters every ten or fifteen minutes, 
moving continually away from the fire, and yet always 
bathed in vapor from the fruit under it. In from four to six 


freely employed in interior decoration. It is, however, for | hours it rises to the top of the shaft, and is by this time 


| Tailway ties, fence and telegraph posts, hop and vineyard | finished. 


les, and such purposes, that the wood of the Catalpa is 
particularly adapted, and it is for these and similar employ- 
|ments, where a wood capable of resisting decay when ex- 
| posed to the soil and weather is required, that Catalpa will 
| probably be more profitably employed than the wood of any 
| other tree suitable for cultivation over so large an area of 
| the United States. 
| Why the soft wood of this fast growing tree, which is 
traversed with large open ducts nearly as broad as those of | 
red oak—a woul which notoriously rots very quickly— 
| should resist decay longer than almost any other of which 
| we have any knowledge is not clear. And this fact presents 
|a problem for which a chemist may perhaps be able to find 
a solution. The fact, however, is undeniable. Samples of 
Catalpa wood are before me, taken from the top and bottom 
ends of a post which is known to have stood in the ground 
in Indiana for seventy-five years, and which are still perfectly 
sound; and many cther similar instances of its power to re- 
sist decay are recordéd. Another peculiarity of the Catalpa 
is its small amount of sap-wood or living tissue, so that, un- 
| like the red cedar and most exogenous trees, in which the 
soft and worthless sap-wood turns by death into durable 
heart-wood only at the end of many years of growth, the 
Catalpa produces heart-wood when stem is scarcely an | 
inch in peer For this reason the Catalna has not an | 
equal for fence posts and different sorts of small stakes, for 
| which, if other woods are used, many years of growth must 
| be sacrificed in order to avoid the rotting away of the outer 
‘and living layers, which have no power to resist decay. 

The few experiments which have been made with Catalpa 
wood for railway ties seem to promise that it will be of great | 
value for this purpose, although such experiments are nei- | 
ther frequent enough nor of sufficiently long duration to be | 
entirely conclusive, and it is evident that a longer test than | 
it has yet been subjected to is necessary to demonstrate that | 
this wood has the power to resist the crushing of the rails 
and to hold spikes equally well or better than chestnut or | 

| white oak, which, all things considered, are the best North 
' American woods yet extensively employed for this purpose. 
It is but fair to say, however, that many practical railway 
men of excellent judgment who are carefully watching in 
the West the Catalpa ties speak with great cortidence of 
their value, and already very large experimental plantations 
of this tree are being made in Eastern Kansas by one of the 
railroads of that State with a view of raising their own ties 
in the future. The Catalpa would seem, then, to be one of 
the most valuable trees which our farmers, suitably situated, 
can plant. It grows readily and rapidly from seed, and can | 
be very easily transplanted either in the spring or autumn. 
If planted thickly—say feur feet between the plants each | 
way—they will run uy with tall, straight stems, and make 
trees very different in es from the short-stemmed, 
round-headed, and rather distorted-looking specimens which | 
are generally met with in ornamental —_ especially in | 
the Northern States. The thinnings of a grove of Catalpa, 
if planted in good soil, will in a very few years be large 
enough for vineyard stakes; in a dozen years the alternate 
plants will each make two or three fence posts, and the re- | 
mainder will each, in twenty-five or thirty years from the | 
time they were planted, probably be large enough to cut | 
into five or six railway ties. Farmers to whom the annual 
expenditure for posts, fencing, or stakes is a considerable | 
one will do wisely to plant every year a few hundred or | 
thousand Catalpas, according to their circumstances, and 
thus insure for themselves an abundant supply of home- 
grown material. Should the objection be raised that the 
planter of trees must wait too long for his returns, it must’ 
be borne in mind that the money value of a farm will be 
largely increased if it has upon it a thrifty growing | 
grove of Catalpas, or other valuable trees, whatever their 
age may be, and that purchasers of farms in the near future | 
are going to look with considerably more attention than in | 
the past at the size and nature of the wood-lots. 
| A well-marked variety of the Catalpa is recognized in cul- 
tivation in some of the Western States, flowering two weeks 
earlier than the ordinary form, which it is said to greatly 
excel in hardiness, with larger white flowers and more u 
right, rapid growth. This variety, which reproduces itself 
from seed, is the more desirable to plant. eds of it can 
be procured through Mr. E. E. Barney, of Dayton, Ohio, 
who has long taken an active interest in the Catalpa tree, 
and has done much to make its merits more generally known. 
He has lately published a pamphlet on the subject (‘‘ Facts 
'and Information m Relation to the Catalpa Tree”), procur- | 
| able from the author at the modest price of two 3 cent post- | 


|of the ripe peach consisted of water. 


It has parted with all its water, and has under- 
gone an entire change in its nature When fresh, four-fifths 
It also contained a 
certain percentage of acids and a certain proportion of 
sugar, starch, and other chemical constituents. After passing 
through the evaporator, it is reduced to four-fifths of its 
original weight, the loss being almost wholly in water. The 
fibrous skeleton of the fruit remains, but the acids are re- 
duced and the sugar has increased in quantity. The other 
portions—starch, etc.—are nearly unchanged, the color is re- 
tained, and there is still a trace of the fragrance of the ripe 
fruit. The process the fruit has passed through seems to 
resemble a supplementary ripening. The familiar instance 
of the after-ripening of winter pears in a dark closet, where 
the hard and sour pear becomes sweet, juicy and mellow, 
may serve to illustrate the ehemical change that takes place 
in this process. The evaporated peach is dry, but riper and 
sweeter than when fresh. Every valuable quality of the 
fruit is retained; the water alone has been extracted. Soak 
the dry peach in enough cold water to cover it, and it as- 
sumes its natural size and flavor. It is then practically a 


ns peach, with the water restored. It makes no difference 
whe 


n the water is replaced; it may be now, next year, or ten 
years hence, in this or in any other elimate; add the water to 
the dry peach at any time, and it may be cooked and eatcn in 
any form that fancy dictates. —CHARLES BARNARD, én ‘crib- 
ner for June. 

TO EXTERMINATE THE WHITE DAISY. 

Wu you tell me, through the New En, Farmer, howl can ex- 
terminate white daisies from my meadows SUBSCRIBER. 

Remarks.— A story is told of an old Indian who once of- 
fered, in exchange for a quart of fire-water, to tell a white 
man how to eradicate sorrel from his cultivated fields, and, 
after the liquor had been safely stowed away beyond re- 
covery, he told the farmer that if he would carefully pull 
every plant, shake the soil from the roots, and lay it upon a 
bare rock to dry, it would be sure death toit. This is an 
old story, but as true now as when first told, whether the 
hero was an Indian or somebody else. It is of no use to 
make half-way work of trying to kill any kind of weed. To 
exterminate daisies, dock, thistles, or any noxious or useless 


| plant whatever, it is only necessary to take hold of the job 


in earnest, and stick to it till the work is accomplished. It 
is well, in the first place, to determine whether it will pay 
to incur the expense of cleaning a farm of weeds; it cer- 
tainly will not pay, where daigies are very thick, to dig them 
one by one, by band labor. If they are just getting into a 
field, or on to a farm, it will sometimes pay to dig them out 
in this slow and tedious way, but where a farm is overrun 
with them one would n to take hold as though he had 
got an all-summer job on his hands. To begin such a job, 


| we would first see that all the hay was cut before the daisy 


seeds were ripe enough to sprout. This would cut off the 
future supply of seeds which are so apt to come up from 
manure made from hay in which daisies aie mingled. It 
would be better to mow two crops of hay, each being cut 
early, than to let the seeds mature. It is claimed that, if 
daisies are cut early, they make a very fair quality of hay. 
As another means of precaution, we would heat all the 
manure made from hay which contained daisy seeds. In 
this way no new plants would be grown. When cultivating 
a field in hoed crops we would see that everything in the 
shape of a weed was killed. This can be done by two or 
more times cultivating the soil before planting, by frequent 
and thorough cultivation during the growth of the crop, 
and by subsequent cultivation previous to seeding again to 
Ss. 
If we are making a business of cleaning a field of weeds 
we must stir the soi] often, and endeavor to sprout all the 
seeds possible. Sometimes in dry weather it will aid the 
work to roll the land and compact the soil. The seeds will 
not all start in a soil that is made excessively light and dry 
by over-culture. Having taken these precautions to prevent 


| the growth of new plants in the newly-seeded mowing fields, 


it would probably pay well to dig by hand labor any scatter- 
ing weeds which might escape death under the above treat- 
ment. There are thousands of acres of good farming land 
in New England already given up to daisies by farmers who 
consider the expense of killing them greater than the advan- 
tages to be gained by their destruction. We bave had but 
little experience with this pest, as they have always been 


' killed upon our grounds as soon as they made their appear- 


ance, but if, by any means, they should get established in 
at numbers, we should certainly attempt exterminati 
y the methods named above.—N. EH. Farmer. 
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THE PARIS EXHIBITION.—FRENCH EXHIBITS OF TRAINED FRUIT TREES. 


LETTERS FROM THE PARIS EXHIBITION. 
Frencu Exursits or TrarnepD Fruit TREES. 


How many of the readers of the Screntiric AMERICAN 
have fruit trees? Of this number how many take an interest 
in their progress and development, and how large—or small 
—a proportion of these get as much pleasure out of the 
possession as it is capable of yielding? 

We do not value what does not cost us care. We need a 
pursuit or hobby of some kind outside of our daily busi- 
ness, and we cannot all afford a yacht, a pair of horses, or 
frequent excursion. The importance of a pursuit to a man 
is not measured by its expensiveness, nor does his interest 
in a collection depend upon its intrinsic value. One person 
will take more pleasure in a collection of unios from the 
waters of the Mississippi Valley than another in the gold 
and silver coins of the Roman emperors. The possessor 
of a $50,000 gallery of paintings can possess, at that figure, 
but few notable pictures, but less than a hundredth part of the 
sum will — buy, wall, and plant a garden which can be 
a thing of beauty and a joy forever—in its season. 

To enjoy a garden thoroughly a person must be his or her 
own gardener. If he be a person of business, it is best not 
to be too ambitious as to size of garden. One carefully 
kept offers as much pleasure to the square rod as Nature can 
afford, and even the mental culture of the study and library, 
though not in any sense to be depreciated, does not yield a 
more wholesome enjoyment, and perhaps is itself apt to 
become lop-sided, like a badly-pruned and ill-balanced tree. 

The taste for gardening is on the increase in America, but 
there is much progress yet to be made before the out- 
skirts of our towns and cities and the homesteads of our 
farmers will look civilized or comfortable. The taste for 
flowers and the love of neatness evinced in France appear 
remarkable to a person familiar with the approaches to 
American towns and to the appearance of the mining village 
or average farm-house. No one Te at the forlorn rows 


ef houses in the mining regions of Pennsylvania, for in- 


stance. without privacy, garden, paint, shade, or any sign of 
living better than a dog, need wonder at Molly Maguires 
and other brutalities. 

Inasmuch as the dwellers in towns and villages have the 
greatest need for gardens, as the fields are remote, the plan 
of culture which will make a small plat the most interest- 
ing is the one to be desired. For this purpose the use of 
the espalier system of Europe is thoroughly adapted. It is 
partly the growth of the economical and neat habits of the 
people, and partly arises from the fact that the peach, 
nectarine, a apricot require the warmth of the sunny side 
of a wall to ripen the fruit in this latitude, which is consider- 
ably north of Quebec, though not subject to the same ex- 
tremes, either of heat or cold, as that city of the rock. 

Unsightly walls and fences, valuable as screens for safety 
and privacy, become aids both to the appearance and pro- 
ductiveness of the plat of ground. Great ingenuity and 
taste are displayed by the French in their modes of training 
so as to cover with an even coat of verdure the sides of 
their walls. The illustrations given are from the trees 
planted in the Exhibition grounds, and exhibit a great many 
different styles and combinations. trees are apple, 
pear, peach, nectarine, apricot, plum, and cherzy. 
quince has a slow and crooked growth, and does not take 
kindly to the flat culture. Some pear trees now cover the 
sides of houses in England and France; one I noticed occu- 
new about 1,200 square feet of surface at the end of a large 

rick house, and was perhaps 10 inches through the trunk 
near the ground. We are all familiar with the treatment of 
vines in this manner, but are not so much so with nailing 
tomatoes to the wall, as I saw in the South of Ireland, and 
with training a currant into a fan-shaped bush, six feet high 
and as many broad, as I noticed in Wales. 

In the illustrations, it may be remarked, there is not a single 
abnormal shape—not one that cannot be found in trees grow- 
ing naturally or in orchards. Bends, crooks, turns, and winds 
are all common enough in all kinds of trees, but for the 
purposes of neatness and adaptation to limited area and 


he | one side of the five-pointed star. 


height, the trees are made to take their bends according to 
regular patterns, favorable shoots being selected, some trees 
by the accidents of growth, while small, offering much bet- 
ter specimens for certain kinds of training than for others. 

The illustrations do not require explanation, an ounce of 
drawing being worth more than a pound of description. 
They were ‘ail made in the garden which surrounds the 
building in the Champ de Mars, and were sketched on the 
spot; the most ornate is one nailed against a brick and 
stucco house on the French side of the grounds. It consists 
of five peach trees and two low-trained apples. The central 
part is 10 feet high, and it looked for a while as if the trees 
would not live, but they are now all out in leaf, though the 
buds will not stay on this season, and next year it will 
have to make another trip, doubtless. It excites ao 
deal of attention even here, where espalier is the order of the 
day—groups standing admiring the symmetry, and especial- 
ly the ingrowth at the base of the shield, where three trees 
were caused to grow together in the manner of inarching, 
the trunk of the middle one, below the shield, being after- 
ward cut away. The middle one of the three divaricates 
above, and each limb, by four sharp angles. is made to form 
h side tree furnishes 
two outer bars of the shield-shaped ornament. 

The drawings show only the flat modes of training, 
known as espalier, but a score of as curious kinds of stand- 
ard growths may be considered hereafter. One word—as 
we say—on the subject of taking all this amount of trouble. 
It is not merely a matter of fruit. I will admit, fr the 
sake of the argument, that the same amount of time and 
pains spent at the bench will bring money enough to buy 
twice as much fruit as the plat of garden will yield. Sup- 
pose it will. Does that watch you wear go any better be- 
cause it is in a gold case? Does the gun shoot any better 
because the metal of the stock is nickel plated? Does the 
engine run any better because the bright work is kept 

ished? Do your clothes fit any better because they are 
brushed? Is ev ing to be estimated by its value ia 


} 
. 
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cash, and every grace and beauty lopped off our daily lives ‘distilled water was added to the water in the cylinder. | rosolic acid; like the latter, it readily forms a tetrabromo- 


which has not a 
banker's? 

The question, however, is not so bare a one as this. Per- 
fect efficiency is inconsistent with slovenliness. We must 
cultivate habits of economy and neatness. There is not an 
audience in the world which will take a suggestion in better 

than the circle of readers of the ScreNTIFIC AMERICAN. 

en who know how to keep good tools in order, and to use 

them deftly, cannot be oblivious of the value of system, of 
training, of care. Men who have carefully and laborious! 

learned to do work in good time and of geod quality will 

nd at once to the suggestion that the appearance of a 


direct upon the balance at the 


res 
well 
sense of order which will have its effect on thew whole 
future lives. This consideration is even more imporiznt 
than the one previously stated, that of giving a wholesome 
occupation to the gardener—the proprietor. 

Whatever modern science may do to disturb the child-like 
acceptance of the literal statements of ‘‘The Book,” we 
find in it texts for sermons which may do us good. Take 


two: 

One shall be mere citation and a single comment. God 
made man and put him in a garden—and he did very well 
as long as he had sense enough to stay there. 

“* Consider the lilies of the field—how they grow.” 

If the Master were preaching in Normandy He would 
doubtiess draw His morals as much from the espalier as from 
the vine. What lessons of the effect of early habit and 
training would it not evolve! What of productiveness, of 
the different exposures, of the lavish pruning, or the sloven- 
ly neglect! Man works with God on his side; the apricots, 
pears, and peaches we see on the espalier are not wild; man’s 
care for a score of centuries has encouraged the fruit in the 
line of its adaptability; by careful selection and improve- | 
ment of its environment he has evolved a fruit so different 
from the original that scientific comparison alone establishes 
the 

An admirer of the fragaria says, ‘‘God could doubtless 
have made a better berry than the strawberry, but He did 
not.” This is mere encomium with an incisive accompani- 
ment which strikes us like an epigram; the moral, however, 
was missed, perhaps because not looked for. Man made 
the strawberry in the same sense that he made the field of 
wheat, derived from wild originals. Diodorus Siculus 
Says: 

“Osiris taught the way and manner of tillage and good 
“management of the fruits of the earth. Isis found out the 
way of cultivating wheat and barley, which before grew 
here and there in the fields, among the common herbs and 
grass, and the use of them was unknown.” 

It was a common custom of old to deify the 
benefactors, and we yet raise statues to such men as 
Watt, Rumford, and Fulton. 


“The world is too much with us,” 


in the sense of the factory, the store, and even the library. 
We need to take things more at first-hand and to encourage 
the unartificial sense, the capacity to find— 
“ Books in the running brooks, 
Sermons in stones, and good in everything.”’ 


E. H. 


ey, 


A GOOD DEAL OF PORK FOR A SHILLING. 


Pies were never so low priced as now. Fine ones, from 
four to six weeks old, are offered at $1.50. They are so 
cheap and plenty that there will be but few born this fall, 
and this may occasion a demand for wintering. The imme- 
diate prospect for any profit in making pork is poor indeed. 
Pork will probably start in the Eastern markets at $6.00 a 
hundred, and rapidly run down to $4.00. At this rate corn | 
must be had at 40 cents a bushel, the old rule being a dollar 
a hundred for every 10 cents in the price of corn. This is 
estimated to be the cost of making pork, and the profit lies 
in the extra price of pork over this ratio and in the manure. 
Some farmers never bed their hogs so as to make any extra 
manure. This is a mistake, as in the hog-pen the best ma- 
pure may be made, and plenty of it, too, if litter is freely 
used. In the pig-yard is the place to dump all of the 
weeds and green stuff which may accumulate. One load of 
hog manure is worth, in the garden or in the corn field, as 
much, some good farmers think, as three of common barn- 
yard or stable manure. This would give it a cash value of 
at least three dollars. Two loads of such manure can be 
made from each pig during the season, which is a very nice 
little profit. A home market saves the wear and tear of 
marketing the corn, and this is an item. So it is better to 
keep the pigs and feed and fatten them rather than sell them 
for a mere trifle. Young pigs do well, on oats, and they are 
better for them than corn, as the latter is apt to founder 
them, while oats are not at ali dangerous in this respect. 
We have known whole pens of pigs stiffened and spoiled by 
being fed too much corn. Barley is also nice and healthful 
food.—New York Tribune. 


DECOMPOSITION OF ULTRAMARINE BY CAR- 
BONIC ACID.} 


By Mr. S. Svueurra (student in the Chemical Laboratory 
of the Owens College). 


[Communicated by Prof. Roscoz, F.R.S., to the Manchester 
Literary and Philosophical Society. ] 


Ir has been proposed to employ ultramarine for the detec- | 


tion of free hydrochloric acid in presence of carbonic acid, 
on the ground that it is not acted upon by the latter, while 
the former easily attacks it. 
in connection with this subject I found, however, that car- 
bonic acid itself decomposes ul 

experiments will show: 

A glass cylinder about a foot in height and an inch in di- 
ameter was filled with distilled water, and carbon dioxide, 
evolved from sulphuric and sodium bicarbonate or hydro- 
chloric acid and calespar, was allowed te bubble up through 
the column of the liquid. In order to be perfectly sure of 
the purity of carbon dioxide , it was passed through a 
series of flasks containing dist:llec water, and then through 
a long tube containing sclid sodium bicarbonate, to keep 
back any free acid which might be mechanically — 
over. 

After passing a steady current of the gas through for 15) 
minutes, the water in the cylinder was tested for acids other | 
than carbonic. The absence of sulphureted hydrogen was 
- proved by exposing a paper moistened with lead acetate | 
solution. 


Then about 0°07 grm, of ultramarine infused in 2 ¢.c, of 


-kept garden will instill into the minds of children a) 


ple’s 


In making some experiments | 


tramarine, as the following | 


Within five minutes the paper turned brown, showing the 
| presence of sulphureted hydrogen, which, therefore, can 
| only be attributed to the decomposition of ultramarine. 
| In order, however, to ascertain the presence of any alka- 

line sulphide existing as such and not as a constituent of 
| ultramarine, a large quantity of the latter was treated with 
| distilled water and quickly filtered. The filtrate contained 

no sulphide. Hence the evolution of sulphureted hydrogen 

| was really due to the decomposition of ultramarine by the 
carbonic acid. The color of the pigment was dulled, but 
could not be destroyed completely even when metallic chlo- 
ride existed in the solution. 

Through the kindness of Messrs. Jewsbury & Brown I 
got a dozen bottles of aerated water, one half of which were 
charged with two grains of sodium chloride in each. The 
effects of these waters upon ultramarine were compared to- 

vether week after week by putting 0-07 grm. of the pigment 

into the cylinder containing these liquids. In all cases the 
following effect was observed: the decomposition of ultra- 
marize did not commence at once, but on standing for about 
an hour the paper moistened with lead acetate solution and 


placed over the cylinder began to be blackened. A few) 


minutes afterward the odor of sulphureted hydrogen was 
distinctly observed. To prove the absence of sulphureted 
| hydrogen in laboratory air, a similar paper was aneee over 
a jar containing the infusion of ultramarine in distilled wa- 
ter, which remained © during the experiments. 
These experiments, though qualitative, show that carbon 
dioxide in aqueous solution, viz., carbonic acid, can attack 


ultramarine, and, therefore, the latter is not a safe indicator | 


of free hydrochloric acid in presence of carbonic if the for- 
mer exist in very small quantity. 


AURIN. 
By R. 8. Dare, B.A., and C. Scortemmer, F.R.S. 

Ina pape read before the Manchester Literary and Philo- 
sophical Society on 31st October, 1871, we gave a short ac- 
count of this coloring matter, which was discovered by 
Kolbe and Schmitt in 1861. We showed that the commer- 
cial product, which is called aurin or corallin, and is ob- 
tained by heating of phenol with sulphuric acid and oxalic 
acid, is a mixture of different bodies from which we isolated 
a coloring matter which crystallized exceedingly well and 
for which we retained the name of aurin.* The analysis of 
this body gave numbers agreeing with the formula CoH, ,Os, 
from which we concluded that it was produced by the action 
of nascent carbonic oxide on phenol: ; 


8C. 60+2C0 C.o.H, ,.O;+2H,0. 


We further showed that aurin, when treated in an alka- 
| line or acid solution with zinc dust, combines, like most other 
| organic coloring matters, with hydrogen, yielding leucaurin, 
| CaoH,.O3, which readily crystallizes in large colorless prisms, 
while on heating aurin with ammonia under pressure a new 
| red coloring matter is formed, which is called red aurin or 
peonin. 

The further investigation of this body showed that it con- 
|tained nitrogen, which, on heating with soda-lime, was 
|evolved in some cases completely as ammonia, while in 

others, where the action of the ammonia went on longer, it 

| was given off, at least partly, in the form of aniline. We 
then found that, on continuing the heating, the red color of 
the liquid became paler, and at last a yellowish solution was 
obtained, from which water precipitated a white crystalline 
body possessing all the characteristic properties of rosan- 
iline.+ The formation of this compound might be explained 
by the following equation: 


CooH, ,0;+3NH; = CooH, 7N3+3H,0. 


But Hofmann, who has most carefully examined rosan- 
iline as well as a great number of its derivatives, found that 
the formula of this base is C,oH,,O;, and this result has been 
confirmed by Caro and Griibe,t who showed that rosolic 
acid, which is obtained from rosaniline by a reaction, which 
shortly may be stated to be the inverse of that above given, 
has the composition Cyo>H,.O0;3, while its properties are in al- 
most all respects so similar to aurin that some chemists, in- 
a ourselves, have been inclined to regard them us iden- 
tical. 

In order to clear up these points it was necessary to pre- 
pare a considerable quantity of pure aurin. We have al- 
ready shown in our memoir read before the Chemical Soci- 
ety § that a pure compound is readily obtained by heating 
pure phenol with oxalic and sulphuric acids for a few days 
to about 105° C. Although a good product is thus obtained, 
the yield is but small, while on heating the mixture longer or 
toa higher temperature by-products are formed. Some chem- 
ists have stated that the formation of the latter cannot be 
avoided, and that it is very difficult to obtain thus a pure 
aurin. We believe that we are able to explain these differ- 
ent results; the formation of a pure compound depends 
/much on the proportions and the manner in which phenol 
|and the acids are mixed. As, however, the preparation of 

| pure aurin by this method is a very tedious process, we en- 
| deavored to obtain it from the commercial product by the 
method which we have described in our first paper, and pu- 
rifying it by repeated recrystallization from alcohol, the 
| crystals separating out first being used for further purifica- 
tion, because we found that the purer aurin is the less solu- 
ble it becomes, its solubility being increased by the admix- 
| tures which are present in the ae product. 
| Another method for —_——_ which we employed con- 
| sisted in washing good commercial aurin with cold alcohol 
until only a comparatively small residue was left, which was 
' then further treated as above stated. 

The different crops of crystals were analyzed, and the 
purification continued until the product did not change its 
composition any more. A great number of analyses were 
thus required, and we have great pleasure in expressing our 


' best thanks to Mr. L. T. O’Shea, who performed them with | 


reat care, 

The results did not, however, agree with our former; the 
product having a constant composition, and crystallizing 
exceedingly well, gave numbers agreeing with the formula 
C.ioH,,O>s. We, therefore, again prepared aurin from 
phenol, and crystallized it repeatedly from alcohol, until its 
composition became constant, and found it to have the same 
formula. 

Aurin, therefore, appears to be the lower homologue of 


this investigation is found in Journ, Chem. Soc. 
x 

t Journ, Chem, Soe, (2), xi., 434. 

+ Liebig’s Ann., clxxix., 148, 

§ Journ. Chem. Soc., 1877, ii,, 121. 


ure | 


compound, which we obtained pure by the following pro- 
cess: Pure aurin was dissolved in hot glacial acetic acid, and 
this solution poured into a mixture of an excess of bromine 
‘and acetic acid. The liquid remained perfectly clear, but 
on standing for a few days the tetrabromaurin crystallized 
out almost completely. Tt forms smal} brownish- m crys- 
tals, with a metallic tee. which dissolved in alkalies with 
a purple color. The determination of the bromine gave num- 
—S sing closely with those required for the formula 

J, oBr 
| While this investigation was going on a new light was 
| thrown on the subject by the researches of E. and O. Fischer. 
|In order to elucidate the constitution of rosaniline these 
| chemists endeavored to convert rosaniline into the hydro- 
| carbon from which it is derived. In this they did not suc- 
‘ceed, but they were able to transform lJeucaniline, 

which stands to rosaniline in the same relation as leucaurin 
to aurin, into a hydrocarbon, C.0H,,, which is the mother 
| substance of this base, and from which it follows that the 
hydrocarbon corresponding to rosaniline has the composi- 
tion C.0.H,., which also confirms the correctness of Hof- 
mann’s formula for rosaniline. The leucaniline which they 
employed was obtained from commercial rosaniline ; but 
Rosenstiehl has shown that this body, which is prepared by 
oxidizing a mixture of aniline, solid paratoluidine, and liquid 
SS ae contains several, probably isomeric, bases. 

. and O. Fischer therefore, in continuing their research,* 

| prepared one of them in the pure state by using a mixture 
|of pure aniline and pure paratoluidine. The product was 
converted into the leuco-compound, from which, to their 
| surprise, they obtained, not as before, the hydrocarbon 
| CooHs, but one having the composition C,,H,., or the lower 
, homologue of the former. They found the new hydrocar- 
bon to be identical with one already known, which was dis- 
covered by Kekulé and Franchimont, and called tripheny!- 
methane, CH(C,H,);, as it is a marsh-gas or methane, in 
| which three atoms of hydrogen are replaced by three phen- 
yl-groups. Hemilian, who afterward obtained the same hy- 
|drocarbon by a different method, examined it more fully, 
| and found among other results that concentrated nitric acid 
| converts it into the tri-nitro-compound 
and O. Fischer prepared the same body, which, by the ac- 
tion of nascent hydrogen, was converted into a base having 
|all the characteristic properties of leucaniline. This was 
| heated with arsenic acid in order to abstract hydrogen by 
| oxidation, and the rosaniline which formed the starting point 
| of their last investigation was obtained again. 

From these results it follows that commercial rosaniline 
consists principally of the base C..H,,N;, and is probably a 
derivative of pseudotoluidine, while the rosaniline from para- 
toluidine, and which has therefore been called pararosaniline, 
is its lower homologue, having the formula C,,.H,,N;. The 
rosaniline which we Obtained from aurin is undoubtedly 
identical with the latter,+ its formation being readily ex- 
plained by the following equation: 


The question which now has to be solved is how to ex- 
plain the formation of aurin. We have already made ex- 
| periments in this direction and obtained interesting results, 
| which, however, are not yet sufficiently worked out to pub- 
| lish them. 
| Another question to be elucidated is, What is the chemical 
| constitution of aurin? According to E. and O. Fischer that 
| of pararosaniline is C,,H;,(NH,), from which it follows that 
‘aurin is C,,H,,(OH)s. Already in our first research we ob- 
_tained results which seem to confirm this view. On heat- 
| ing aurin with acetyl c\loride we obtained a colorless crys- 

talline compound, which, on analysis, gave results nearly 
reeing with the composition of triacetyl aurin, C,.Hi, 
(OC,H,0)s, and on using benzoyl chloride a similar benzol- 
compound was animal The analytical numbers did not, 
| however, sufficiently agree with those required by theory, 
| and therefore we did not publish them, and, as the purifica- 
tion of these compounds was found to be beset with several 
| difficulties, we did not then examine them further, because 
| we believed the study of red aurin would more readily throw 
light on the subject. We have now prepared them again 
|from pure aurin, and hope to be soon able to settle these 
points. 


NEW COMPOUND OF PALLADIUM. 
By H. Sanyre-Ciarre Devine and H. Desray. 


On heating a solution of palladium chloride, PdCl, with 
strong nitric acid in presence of sal-ammoniac the palladi- 
um is converted into an ammonia-chloride, PdC],+NH,Cl, 
which precipitates in small regular octahedra of a fine red 
color, sparingly soluble in water, and, like the correspond- 
ing compounds of iridium and platinum, almost insoluble in 
a concentrated solution of sal-ammoniac. The authors 
| thought that on treating with aqua regia certain mother- 
| liquors containing ammoniacal palladium chloride (dipal- 
|ladamine chloride, PdCl,2NH,) with excess of ammonium 
chloride the metal would be entirely thrown down as a dou- 
| ble chloride, an expectation not fulfilled. Instead of the 
| desired compound they obtained a reddish-black substance, 
| Pd,Cls,2NHs, the result of the combination of ammonia 
with a palladium chloride hitherto unknown. 


EQUIVALENT OF GALLIUM. 
By Lecog DE BorsBaUDRAN. 

Tue existence of several chlorides of gallium has 
| vented the author from determining its equivalent by weigh- 
ing the chloride or bromide of silver without having previ- 
| ously ascertained the conditions under which these salts are 
| obtained in a state of purity. He has determined the equiv- 
| alent by the calcination of gallo-ammoniacal alum, and by 
| igniting the gallium nitrate produced from a known weight 
‘of the metal. The slight losses sustained in these two opera- 
tions affect the value of the equivalent in an opposite man- 
/ner. The former process gave as the result 70°082 (H-=-1), 
and the latter 69°698. The mean value, 69°*65, may be taken 
as the first approximation. Considerations founded upon a 
classification of the elements in accordance with their prop- 
erties and the value of their atomic weights point to a maxi- 
mum number, 69°97, and a minimum, 69°66 (mean 69°82). 
| The author enters into some details on the comparison of the 
; ow of the metals Al, Ga, In, on the one hand, and K, 

, Cs, on the other, and deduces hence for the equivalent 
\of gallium the value 69°86. 


* Ber. Deutsch. Chem. Ges., xi., 195. 


+ Since this was written E. and O. Fischer prepared some pure aurin 
according to our directions, and converted it into a lencoroansaline, from 
obtained triphenylmethane (Deutsch. Chem. Ges. Ber., 
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Samus. Lorp, Elizabeth, N J 
Prostem No. 96. 
First Prize.—Association Tourney.—Hartford Globe. 
‘A Fair Field and no Favor.” 


{All contributions intended for this department may be addressed to | openings, and so forth. The publisher printed two thousand | - 


Black. 
Z a) 
4 Q Z 
4 
YY, Y VEY 
Y 
YY} 
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White. 


White to play and mate in two moves. 


MR. GEORGE WALKER, OF LONDON. 
OMING across a pack- 

by , 4 age of letters that had 
been mislaid for many 
years, we were delight- 

wan | ed to find the first let- 
4 4 ter that we ever re- 
ceived from Mr. George 
points of general inter- 
est, we give it entire, 
regretting that the 
heavy demand on our 
space this week pre- 
vents us from giving a 
—'’ more detailed account 
of Mr. Walker's varied 
chess experiences, as 
well as selections from 


some of his contribu- 
tions to chess literature. 


Lonpon, Feb. 1st, 1867. 


4 Walker, the veteran 
“4 ven | chess player and writer. 


LR 


y) As it contains many 


Vp 

4 
WY 
White to play and mate in 3 moves, 

AssociaTion Letrer TouRNEY 


Samvet Loyp, Esq. : 

My Dear Sir:—My friend, Mr. Lowenthal, tells me that 
you want likenesses of chess players, so I take pleasure in 
acceding to the demand, and inclose you mine. 

I have been frequently asked for my ‘‘ phiz” (especially 
when I played chess, which I have not for twenty years), but 
have never before given it. 

[ must tell youthat Lam a great admirer of your prob- 
lems, considering you and Mr. Cook the two best American 
composers, 

Iam dead against the German style—beastly ugly—and 
no, merit beyond their extreme difficulty; no satisfaction 
when solved. 

1 am about the ‘‘ dozen” of chess writers in Europe, Lewis 
having published nothing for so many years. My chess 
books have been long out of print, and I bave no time to 
republish. I still write the chess articles in Bells Life, as it 
amuses me, and I have done it from the first. 

Lam, Dear Sir, 
Faithfully yours, 
Grorce WALKER. 

The following humorous autobiographical sketch, as well 
as the portrait, we reproduce from the Westminster Papers: 

“T was born in March, 1803, in Great Portland street, 
where my father carried on the business of a music pub- 
lisher. e was favorably known as the author of sundry 
novels and other works of fancy. My father subsequently 
removed hi; business to 17 Soho Square, where he died about 
1847, after a residence there of some thirty years, and I 
went into the Stock Excbange as astockbroker. I have still 
the honor of being a member of that honorable corporation, 
although, owing to the infirmities of age and partial blindness, 
I have done no busines» for several years. The same reasons 
dissolved my connection with Bell’s Life in London, in which 
newspaper | edited the chess article for nearly forty years. 
I may say with pride that I was the originator of weekly 
chess columns in popular journals, and that the seed bore 
good fruit. From 1823 to 1847 | was always in the London 
chess arena, devoting much time to playing with all comers, 
though too prudent to cross the line into Bohemia. WhenI 
entered the Stock Exchange, in 1847, | gave up serious chess 
practice altogether, contenting myself with looking on, and, 
like honest Locksley, applauding a good shot when | saw 


one. While in the circle, may name as players I have con- 
tended with, La Bourdonnais, Alexander Macdonnell, 
Lewis, Cochrane, Harrwitz, Horwitz, Szen, Boncourt, 


Kieseritzky, St. Amant, 
As a chess player I never was first rate, although after the 
death of Macdonnell, Cochrane being in India, and Fraser 
and Lewis having abandoned the game, there was for atime 
no stronger player in the field than myself. Players of the 
force of Morphy, Deschapelles, Macdonnell, or La Bour- 
donnais, could always have given me the pawn. I faney 
I might have reached the steps to the throne by giving up 
my business and sending the hat round once a year, but 

broke down my chess-playing taculty through overstudy of 
“*the books” and writing for the press. If practice on the 
board can be obtained books should be almost entirely left 
alone. My chief work on chess (‘‘ Artof Chess Play ’’) hav- 
ir seen so successful, my friends have often wondered at 
my letting it remain out of print for so many years. But 
when I prepared it 1 was as green as watercresses, believed 


in the honesty of the ‘‘ Row,” and have always been ashamed | 


By Loyp. 


Lavagnine, Brand, Mercier, etc. | 


of having been “‘ png The agreement was that my pub- Prosiem No. 97.—‘‘A Fair Field and no Favor.” 
lisher should print an edition of one thousand copies only, : 
|my wish being to keep up with all new discoveries in the Prize for the best Problem of the Tournament. 
Black. 
;copies of both editions, 1833 and 1846, and then became 
| bankrupt, thus throwing such a heavy remainder upon the “fy Y Yy YY 
| book-stalls that it required years to clear them off. Durin Yj 
the rest of my career as a chess author I confined mysel Wy YY Ys WY 
almost entirely to seribbling in Bell’s Life, and the public Yj} Y UY UY 
has never been edified with certain lucubrations for learners, Y Y YY Wy 
of which my brain had sketched the outlines. I see nothing Wi: Yy GY 
in the present style of chess writers to show improvement Z Uy, 
over their predecessors. Heavy words are often lumped to- tj 
|gether, and feeble meanings have to be painfully traced YU: Y Wil 
| through a ponderous mass of rigmarole. Seeking toimpress Wy } 
something on their readers, they often, I fancy, prefer the yy "yy, YU) YY 
style of a speech from the throne to the flippancy of my pen Whi fe: Wf a YUé: Yj 
in Bell's Jafe. To many of them I can only say with our Wi Wj3Wh WY 
great satirist: OV Yfyy 
midwife laid her hand upon his skull, 
And said, ‘O happy mortal, be thou dull.’ iG? Yy WY 
Yy 
Y VA Y Z | 
Yl Yl“: Whi 
White. 


GEORGE WALKER. 


GRAND PROBLEM TOURNAMENT OF THE AMER- 
ICAN CHESS AND PROBLEM ASSOCIATION OF 
1878. 


Tue award of this eventful contest of the year is at last 
before us, and is a most flattering compliment which we 
highly appreciate—not so much on acount of the prizes that 
have fallen to our Jot, as for the rebuke that it seems to ad- 
minister to the fault-finders of last year who attacked the 
Centennial, Lebanon Herald, and Journal awards; a new 
tournament was inaugurated, and the grumblers were invited 
to compete and show their boasted superiority. 


It is peculiarly satisfactory, therefore, that in the present | 


competition a new set of judges—without any knowl- 
edge of the names of the authors—should have awarded the 
prizes to composers who were prize bearers last year. 

The only set about which we lack information is that en- 
titled ‘‘ Che sara, sara,” which came from England, and the 
authorship of which has not yet been ascertained: should it 
be found to be contributed by either of the distinguished 


critics of last year, we will agree to transfer the amount of | 
* does not prove to be another case of | 


our 


prizes to them } 
plagiarism. 


None but a talented composer could originate 


such problems as are entered under the motto “‘ Che sara, | 


sara.” 

We consider it fully as impertinent and ridiculous fora 
| fourth or fifth rate problemist to flatter himself that he has 
become a public instructor, as for a queen or rook player to 
write an analysis of the openings, or annotate a game by 
Steinitz. 
| A most lamentably weak criticism was published upon the 

Centennial Problems, accompanied by an insulting plagia- 
rism of the same, in which the critic utterly failed to prove 
that there were any useless pieces. Desiring to prove 
by facts instead of idle words that not only the inactive piece 
theory, but the useless piece question, is subservient to the 
rules of good taste and judgment, we composed a problem 


—which has passed the ordeal of three of our most popular | 


and competent judges—in which we placed an unqualified 


deadhead pawn on K B 3, and the verdict has sustained our | 


views that with this useless pawn it is the most finished two 
move problem of our entire collection; remove the pawn and 
the problem is in no way changed, except that it has lost its 
difficulty, beauty, and merit, which we consider of more 
—— than any strict or close rules that can be sug- 
sted, 

a is a dual in the variation of the four-mover of the 
same set, but it did not disqualify it from receiving the prize 
for the best problem of the Tournament, as well as Mr. Bal 
lantine’s liberal offer for the most beautiful problem of the 
Tourney, the author's prize of a library of books, the prize 
for difficulty of solution, and twenty dollars in gold offered 
through the Turf, Field and Farm, to which column it was 
contributed. 

n this question of dual or double solutions we will have 
more to say after the decision of another tournament in 
which we are interested. 

The problems to which reference has been made we give 
as our regular problems; the three-mover of the set which 
was contributed to the St. Louis Globe-Democrat (Mr. Foster 
offered a special prize of $5 gold for the best tournament 
| problem contributed to this column) we give as follows: 

Eniema No. 61.—By Loyp. 
First Prize. ‘A Fair Field and no Favor.” 
Q Q3, RE R5, Bs K7 and K B 5, 
t 2. 

Q Kt 5, Kts Q Rsq and Q 3, PSPQRS, QB 2 
| anc 3. 

White to play and mate in three moves, 


White to play and mate in four moves. 


The following we consider the best of the set that received 
the second prize: 
Entoma No. 62.—By W. A. SHINKMAN. 
Second Prize Set. ‘‘ Fair Play.” 
ge aN B K 3, Kts Q Kt 3 and K B 5, PK 
rts 


Black—K K 5, BQ 5, Kts Q7 and K B7, PsQ B 4,K 
4,K B5and K Kt 4. 
White to play and mate in three moves. 
The following is the gem of the next best set: 
Fintema No. 63.—By Dr. C. C. Moore. 
| **Sic Vransit Gloria Mundi Afternoon.” Third Prize: 
| White.—K on Q Kt 6, QQ R2, RK Kt7, PQ BS. 
Black.—K_ K 6. 
White to play and mate in four moves. 
| The following is the beauty of the fourth set: 


| Entoma No. 64.—From ENGLAnp. 


‘Che Sara, Sara.” Fourth Prize. 
White.—K on K 8, Ron K R7, B K Kt 5, Kts Q Kt 5 
5 and K 2. 
Kt 6, Q3 and K 6. 
White to play and mate in four moves. 
The following strikes us as being the most remarkable of 
| the fifth set: 

Enrema No. 65.—By X. Hawkins. 
White.—K on K Rsq, QQ 8, RQ Rsq, B Q 4, Kts Q 
‘R7and K R6, Ps Q Kt 6 and K B 6. 

Black.—K Q 7, P K R 7. 

White to play and mate in three moves. 

The following is the report, which we take from the Amer- 
| ican Chess Journal : 


Kt 2, 


PHILADELPHIA, June 14, 1878, 


To THE PRESIDENT OF THE AMERICAN CHESS AND PROB- 

LEM ASSOCIATION: 

Inasmuch as the problems of this tournament have already 
been thoroughly sifted by the public, our attention has been 
chiefly directed to pronouncing upon the relative merits of 
the problems and sets, and selecting those which are to be 
distinguished by prizes. 

Twenty-one sets, comprising 61 problems, have been en- 
tered. 
| One set, ‘* Nabobs,” is incomplete; it contains but one 
problem. 

Seven sets contain faulty problems, ¢. g., ‘‘ Field of the 
Cloth of Gold,” ‘‘ Gordian ot,’ ‘‘ Leo <fii.,” ** Make Both 
Ends Meet,” ‘‘ Micat Inter Omnes,” ‘‘ Quid Faciendum,” 
and ‘‘ Respice Finem.” 

A careful consideration of all the points involved brings 
us to the following decision: 

The four move problem of “A Fair Field and no Fa- 
vor” stands grandly out as the best problem of the Tourna- 
ment, having a wonderfully deep design together with a 
most finished rendering. 

«A Fair Field and no Favor,” with its ‘“‘direct threat,” 
yet withal mysterious two-mover, its subtle and delicately 
poised three move stratagem, and its colossal four move 
mate, commands the first place among the sets. Value, 63 
points. 

The next position we assign to “‘Fair Play.” Two three 
move brilliants and a highly meritorious four-mover form 
this set. 59 points. 

‘* Sic Transit Gloria Mundi Afternoon ” occupies the third 
| place. It comprises a very engaging mate in three, a four move 
| problem, which is grand, yet simple in form, and another 
| four move mate, enigmatical and startling. 57 points. 
| ‘The fourth prize goes to ‘‘ Che Sara, Sara.” We find here 
a deserving and praiseworthy two-mover, a three move prob- 
lem in which the plot and counterplot is highly edifying and 
| prize-worthy, and a charming and beautifully finished mate 
in four. 56 points. 

Fifth. ‘‘ Fellows Stand Fast.” A well polished mate in 
three moves. Another three-mover, in which the idea is 
very elegantly rendered, and a complex four move mate of 
great merit. 55 points, 

The verdict then, in brief, is: 

Best Problem. The four move problem in “ A Fair Field 
and no Favor.” 

Best set. ‘‘ A Fair Field and no Favor.” 

Second best set. ‘‘ Fair Play.” 

Third best set. ‘ Sic Transit Gloria Mundi Afternoon.” 

Fourth best set. ‘‘Che Sara, Sara.” 

Fifth best set. ‘‘ Fellows Stand Fast.” 

Congratulating the officers and members of the Associa- 
tion on the many fine problems they have been instrumental 
in adding to the literature of chess, 

We remain yours truly, 


Jacos E.son, 
B. M. 
G. 
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